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(54)Title; BONE RESORPTION INHIBITORS 
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(57) Abstract 

Drugs, in particular, bone resorption 
inhibitors containing as the active ingredient 
compounds having selective cathepsin K 
inhibitory effects, among all, proline 
derivatives represented by general formula (I) 
or pharmaceutically acceptable salts thereof, 
wherein each symbol has the meaning as 
specified below: X: a moiety (except for the 
C-terminal carbonyl group) of an amino acid 
residue with its side chain optionally protected; 
R l : an amino-protective group; G: a glycine 
residue; n: 0 or 1; R J : a group inhibiting the 
activity of the SH group of cysteine protease; 
and R 4 : hydrogen, hydroxy or phenyl. 
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fc«1HlI»fc1!«anBl!«4©S^B«8l*fP9[J. Cell. Biol. 101, 2210-2222 
(1985). RtMnat. Rec. 224j 317-324(1989)], ft(Oj!m&X&ffis8.ft<OliSfflii& 
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ISSSJ^LT^X^^LPt^^ 280, 
31 1-315 (1991) > Delaisse, J. M. & Vaes, G. (1992) in: Biology and Physiolo 
gy of the Osteoclast (Rifkin, B. R. &. Gay, C. V. , eds) pp. 290-314, CRC Pre 
ss, Boca Raton. , J. Histochem. Cytochem. 41, 1075-1083(1993), BIQraedica 7( 
: 6), 629 (1992), FEBS Lett. 342, 308-312(1994). FEBS Lett. 336. 289-292(199 
4) XV. J. Biol. Chem. 269, 1 106-1109 (1994) ]. 

"twfc^«ft*iXTV^5[J. Biol. Chem. 269, 1106-1109 (1994) ] e fch 
»K (gfcfcjt/T^i/i'O. 0 2XI2XJ:f>ttfr&|l,£) 11, W#*T-?i/>K 

j chem. Biophys. Res. Commun. 206, 89-96(1995), RXf J. Biol. Chem. 271, 21, 
1251 1-516 (1996) ] G 

«Wll^WTO95/24182*ai«^tt. *^^Oft3 - Kf S# y 
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^l^tftSr ttm&ZtlX^^Z (FEBS Lett. 357, 129-134(1995), J. Biol 
. Oiem. 271,2126-2132(1996), RUJ. Biol. Chem. 271,12517-12524(1996)) 0 




-64 



ftBI¥5-3 4 5 7 54f, »BB¥7 - 8 9 9 8 6*, XtWfBPFS-l 78 7 
5 8 Leu-Leu, Leu-jMet N Leu-Leu-Leu^O^^*^ KSL< li MJ^T 0 ^ 1 

J. Biol. chem. 271, 21, 125 17-524* -12, '*^^K©Wt»||ttfc«W Lfc 
»t>aff&KR-C*>$Cb z-Le u-Ar g-AMC (Cbz: *<>*/;v 
^*>*A*^/u« % AMC :«#H) SrteDfc, «fto«WJ*y^S/^KHJ: 
9 £;ft,5 r t $ivC^5 0 5WB^tt5SSOlotLT, Cbz-Gl 
y-P r o-Ar g -AMG tR^^h/O^tf*, ffecO^-r^><b^S^tt(-BI 

4$MBB6 3-2 5 3 06 1 ^ftlctt, **W<D-flt©fb^fcfl£rs 
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* J «ftS^TV^5 (FEBS Lett. 321,247-250(1993)) 0 
R 

X-^m-NH-<!^H-CO-CH2-0-<CO)n-R , 

i 

1 

^r-V (Pro-Arg) ^^^^S^SS^^T-^VK^iC J:o 
^p^r-<^SHS«^«:Ri.»r«»>*A«rfTV\ (MfrlfcfcMk *35 

y/n XT— emgfEffl KK<S < iff i l < ft v ^4«fPffl SrfrT a r t ft < , 
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fiTris^Km&ftm&xT'T'wB* s<su> s hv?*s>s **hv -ft/fit 



R 1 : T^/£09&S&, 

g : rvi/ymm. 

n : 

R 4 *KSXtt^^^S D ) 




O 
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jjbhbs: (i) T»*tL5fb***, jeic#*l<h, 

(b) X«-NH-CHR 2 - (SSf, R a tt**JSH\ 7A*** % fi»T^ 

fi»rA-^A«, Anyy^, ffiftr^3*'>a, y/^# 

7Wy^;vr^S, 7S/g, l< tt^-«7A*^7 ^« 
***LTv^Tt>J:v\ *fc, R a fl>±IBG>l»s, a** ttSXJK? 



(c) R 3 o^7f>ry^Pf7- ■tfwSHS<z>JBttS:ia»-r5S*s, T;\^fM K 
Sr>rys ; a-c <=o) CF 3( -c (=o) CF 2 CF 3 . -p (= 
O) (OH) 8 , -C ( = 0) CH 2 OCH 2 CF 3 , -CH 2 C l x -S0 2 F, 
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S«rWLT^Tfe«£^T y — A'ttz/* 1 3 L fr#/l'&=>A'£ ; gift 

fi^T" o T y -^S ; ^ytVS t LT^T i < g&££# LTV NT 

3 - i?** y 7 ; Xtt^xtfi'flt tm&LX^Xb*< g&££*T L 
T^T J: v 5 6 y Stufc n/i/*- 

(e) n = 0T&6{fc£4refc5 o 




CI') 
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R 3 ': (1) 7^t« ; ( 2 ) ->7/I; (3) a _c (= 0 ) CF 3 , 
-C (=Q) CF 2 CF 3< -P (=0) (OH) 2> - C (=G) CH.O 
CH 2 CF 3 , -CH 2 CU -SO z F, JgLOi-BY'Y 2 (5t* N Y l 

(?) ■»JE*«rLTv.Tt,iv^y-^*^*/u J ie = A,«; 

(9) aiMESrWLTVN-ctiv^MMMi^ynRS-eBjft 
(10 ) '<>*^J|fc«*LT^TtJ:<«lSfr 

st-c^rtiir^arsfsnsoji^Bry-A^; (n) 

**««'L'Cv^f,J:<«(ia«r*LTV>T<,J:t^sM{575S6j|^ 

B7y-*»TJtt4hfc*^*i ; (12) l, 3-i?t*V7 = 
*S;Xtt (1 3) -<^«i**LT^TtJ:<att«*# LT ^ T ' 
<b J: V 5M6 J^x n T y -A^-ejift $ titz*/u#^tt *, 

r 4 * awKw^^^ 

fcfc'U «T©fls**fcMK. 

(1) R"- (G) n-as^i^**^,^,^^ iloR <. w 
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-Va 1 -H, -Me t -H, -Ly s — H„ -Ar g-H, XI* 
- P h e -HX'7fk£tiZ>m'?foZ>lt&&, 
(2) R la - (G) n-^>^/W^^/U#^yUST*>9, ^OR 4 * j^tR 



CHO OH 




a: 0H oh -M%stt5iiE-cfc5ft#4fc, ar* 

(3) R 1 *- (G) n-^^^/U&Tfo^ ^R 4 '**}|||f©it 
-X'-R B 'tt, S-Ar g-H, Xft-Ar g (COOCH 2 Ph) -H 
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(I' ) -C^£*x5{fc;3-fetK «::jj*l<I4, 
(a) X'tfS^-NH-CHR*- R'li^iffJjfC^ GAT A, 

(S&r/i^/^TS/g. rsy* *y*L< 

Si*, ffi»TA«*A4k /Ma^ff, {g&TA^i^ 

, xte^ n r'fwcjihf*-. *MBitt7 

(b) X**S % Arg s Nl e, Tyr, Phe, Leu, Pro, Hyp, Gl 
7, VaK Aib, Phg.Nva, Abu, p-Cl-Phe, lie 
x Thr, Thi, Trp, Lys, Cha, Gl uRXJMe tj&»&fc5« 

1 o 
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(e) R 3ft 2\ (1) 7;UftK£; (2) i/T/S; (4) fi^T/t^*^ 
/U^/l/az^-zUS ; (5) y^J ^cU* ^;u#/>;}?~7U;^r ^-sisft/u 

(6) ^^-/v^^^/v^^/^S ; (7) fe&T/l'^v' 

Tfcctv^^y^v-^^^/uS; (8) ife&T/i^*^^ 7k$t£&U^ 
V^-Ct><tV^^5M^xnry-/vS; (11) ^Vymtffi&LX^ 

Tt^^&msm^*yv-frm^m&&frit$^x~/i><m ; d 2) 

lf 3-^y7^S;XH (1 3) ^NCry^K^Tgm^ttT^T 

(f) r 3 *^ (1) T/^Kh'mv&zyrvv^mmftx&zvnm^mzfr 

(g) R 3 '^ (9) glftSSrWLT^Ttiv^^ft^xn^S-egm^ 

1 1 
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x v ^mm 5M6 nry -/^tfc 5 ^ n y >«##x ^SJ« 

(i) R 3 -^, (1 i) -0-ifvStffi^LTV^tJ:<g^S«:#LTV>Tfe 
J: v 5 tti 6 x nry -/v£-egft £ *bfc # /v*-/vSt fe £ 7* 

(j) r 3 ^ ( (13) ^vyym+xw&ztix^xh^^mmem^ 



WO 98/01133 



PCT/JP97/02357 



H 2 N- (CH 2 ) mC (R 2 ) (R 2 ' ) -COOH 
T«$*i5a— T?/» (m=0) *L<tt/J-r$/B (m= 1 ) *Wfa*rZ>o 

-«^C — HN— (CH 2 ) mC (R 2 ) (R 2 ' ) -CO- 
HttS; -HN- (CH 2 ) mC (R 2 ) (R 2 * ) - 

B* RES) *#ftfS»**fc5. *fc, ^oy^gSigtN^w^^t-s 

uben-Weyl, "Methoden derorganischen Chemie" (Method of Organic Chemistry) V 
olume Stuttgart (IOT4)*#JS-f fc*S"C*5 0 

*BW3«»ca3V^rttt^ X«L<ttXM^S*t5 t««*fflWSJxT^Tt>J: 

Wft^fta^jxxv^tJ:^ (a-) r^y|»SOC5fefl8^#=:/uSfr|Jfe<a5 
»J fcW*5, #*UVT LTtt, Mxffi, Arg s Tyr 

(^n>>^) , Nle UsUuJi/y) % Val (/*y>-) %] Aib (a->f/L-77-V) 
, Phe (7x^;l/77 = » , Phg (7^=;U^y^V) , Nva (SA»<))>) % Leu 
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(n^fS/i/) , Abu (a-r^-^fy^^ T^yV) , Gly t/y^y) , Hy 
p (t Kn*^!/^) , Pro (/py^) . Lys WW) , Typ (hy^t^r 
V) , Cha (^P^^77^y) x Glu . Met 

, lie (jyuji/y) , Thi (0- , Thr 

>•) , Ala (77=^) , Ser (tj V) , Asp (r^<?*>« . ftrl <* Kn* 
i/]) 9 J>) * Cys (^f^f^) , His (t*^y) , Hse !> V) , Hey ( 

**-i/*ir-f * Orn (*vl/=.f-y) , Gin (^/^ * >-) , Asn (T^9*V) 
, pAl a ^W^5o JEfcff*L<tta-T 

»(Cjf*L<Wu Nle, Leu, Yal, Nva, lie, Abu, Phe, PhgTfcSo 
^U<*i, Nle, Leu, Val, Nva, lie, AbiTC#>£ 0 *fc, wtb^cDT^/^»i 

V^fctS^o i*tfe©M«tta;«#fcJ:<ftfenT*J9. "ThePepti 
des" Volume 3 'Protection of Functional Groups in Peptide Synthesis* E. G. G 
ross, J. Meienhofer Edit. t Academic Press, New York (1981), RtTChemistry of 
the Amino Acids* Volume 2(1961)^t-IB©$nTV^5o #J;tfiftaiE*The Peptide 
s" Volume 3(0 7 - 4 6 KfcttT ^ > <®»T J 4 h V 7/^ 

, t -^^**^*^#^-/l/S (J£JLTB o c fcff&fEi~&) *«r$tf) 2\ 

8 2 Kfctt tr 5 >* y A^O^IB^OilBWW^ 8 2-84 KfcHrf v K-a«g> 
a*JB*©«M (^/u^/wS, Z'*«r*tf) i>K 10 2-13 aHKtt*^** 

1 4 
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, 13 7-ie 9Wcr*^*--«4troflW» (^a*, t-^A&, 'O^a- 

1 7o~2o iwMt*mm<o&mm (^^a*. t-^A*, ^fA-s, 

z, l-i/A-wjuMtt?) «M*d*£ivtiB0. *»wi«i^xi4, aftr-fife"©* 
as, lEKT^-y^s, ry-A-g, t?a-*a«. j 

«*TA'***XfiW > K-A- 3 — f A-HSWT A* A*e* 9 . 3K7 A*A- 

hS. ta^a-^s, r7^*t J fv'S, ry-^v'S- #a- 

rf*VA* s *Av<*>f A* *y*L<«^HB»TA*A'*A'X<*^A«. & 

&7a-#^a7^&, rsyg, *y*u<tts?-«»TA^A'r§/ai. ^ 

, )HI7^*i* *S6S> *A-*:/h* TA*A<*** -hng s *A-# 
*VA*, h 'J 7A*n * ^/l/S, #Av**>f A*, */£L < tti^-fiftr^* 

a-* av<*-t as, ear a-* y -f a-t s y at rsy*, s e./*K tt^-(6*R 



ftoT, f«l7^*A*l iLtttfl^tf/^-A*, * A*, 




1 5 



WO 98/01133 



PCT/JP97/02357 



a y^n tvpg, 4 y?7A>m x s e c -y^m, ten --f*A> 

^<>^m, 4 y-<y^m, tert — '^fvUg, 1 - 

p< f-^y^m, 2-* ^y^s, i , 2 - fvi^n tvug, 

*Ar??-/U& 1, 3-^^^^ 2 , 3-y^/l^/U^ 3, 3- 
*J*?-JU7<?A>m* 1 -^A&r&fc 2-^/1^/1^ 1, 1, 2-hy 
y^/K/n tVUg, 1, 2, 2-hy^^/^ntf/US, l-^fvU-l-^Tyu 

fc 0 , ftj^aitr^lk r y /urn. 1 -^n^n/u^ i - / ^/utf^/US, 

2-;*^-l-7 p n-^/U 
! *% 2-^f/VT!l;Ul, 1 -pt^-i -r^n^nyt^ 1 - * ^vur !/ /US. 

2— <^x-^S> 3 —<^T^m, 4-^>x^/^ 3 
-pt^-l-^^S; 3-^*^-2-^-/^ 3-^/1—3-:^ 
2-^^-l-^x-^5, 1, l-Wf^y/H, 1, 2-^ 
1 -^a^/um, l-xfA-2-/n^-;^ l -^-fe-r:/^ 2 
. — ^ir-^£ % 3-^*ir~/ug N 1 ( 3, 3 

-t^fvu-i-r/x-A-g, 1 -y^/v-4-^^/^£ x 1- 

ry-yHE3»#4L<, JWW&fctt, 7*^A<& ^^^S, ^r^/ug, T 
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ry-zi^j •eutJftfcJt?*!), ftfttttai* ^y^S, 7x*f^s, 1 

-7*. z^jV^jV^ 3-7* =-/^n 2 - 7 * — A^fxx fcVb£ v 1 - 7 

iy s y*/—/i>- 4 -^^-(SRt^/vSj sx* r>f v k— a*- 3 ->f a—as 

^V-zu- 4 — f >u- ^ ^£ ( t *^v©flM» itM v K-/u- 3 -- f /u- 

r/M^^yifj t itii y^mm^ mum*, ^mm*. 3**jbw*ms 
mfbtiZo »*L<»i, y^mu*. jstWR-^TfcSo 

g v ^yyn^I s T'h^g, y^h*i/£. s e c-^b^S, t e 
r t-yb^rv-S, (7;^'» ^y^f^^ 

t e r t ^VP^v'S, 1 

\zfr£ Lv\, 

-«HftSixfc«3J 5 «if&*iK af^**, :/ 

4m<DT>\'*j\^*mmtL\s<. /^^m. ^A^*m. ^^wts 
, j y x? A^**a>«*ft i Jbm 3 m(or;^^ytm^m\^^ u\ 
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^flsl>}W^s{,\,&, yv\?,ufi,w<*j,\,& t -OSfuK'^jw^j^m, 
S, t e r t -^fvl^/U/^^/Ug, ^S^/VU/W^J A>g&ifii£\f hHZ> 0 
^f-^HlW^A^, ^DfW^^^^I, 

^tf/w^/ug, y^/U-i'y^/i^/w^.f/ug, if^Df/^yw^ 

wy^u-y^rsyg, tv<nxf/Krsyg, y^r 5 yss?z)siiiit* 

^r^/SirL-ctt. y^rsyg, a^rs/*, ynf/ur?/ 

<e&r/v*/ur ? y s t l r wt, mm, *a,t =• y s, s?a^r 5 y s, 
^nf/ur^ys, y^^/>T5ys, /f^pf^y?/!, y^/w 
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Elbe Peptides* Volume Z<0 7-4 6HfcE*£*lT^5T - / S^tSSS, fo 
51 ML 'Protective Groups in organic Synthesis* Greene & Wuts, New YorkG 

#A^=:/U£, p-> h^rv'SS : L<fip--hngT*g^^nTV^T 1 t)J:V^>' 
A* ; fiJftT/W3*S/*/V'#^a ; ^V-fcf^ga* (p p -~ 

h*m, p— ^nn£3gL<tto- (N, N-^^^*^**$ KS"CB»S 

nrv^rfciv^v^^^^-^K, ^-vi/m&p-* h^ym^ p- 
r^^>r^n^r^(DSHao«stt4ria»i-aSj ttt, 

itx.XC^mm&% L < \*ttM Ztii/xf-J >-fn irT — \f(0 S H&co&ttfcPl 
^"tSS The Journal of Biological Chemistry Vol.270 No. 33 1925-1 

9231(1995), TiPS-October 1993 Vol.14 366-376, J. Med. Chem. 1994,37,4538-4 
554«rMH) -efcot, r/^t K£[-c(=0)H]co J; ? (c, SH»iBffla6*"rS£ 
fcfcJ: B*0>i^«ffl*-r*& Stf h JJ ^y^nr-fe^ififloj; 5 ICS HmtU 

r-*©sH»©fiHt*ia»r6»bii<.T, *©»#©»«4TOi-e*5ai, * 
-«osHa«>}Stt*ia»i-««j 

r.wi5*St LTtt* T/Wxt KS; ->r7S;S-c (=o) CF 3 , -c 
(=0) CF 2 CF 3% -P (=0) (OH) 2 , -C (=0) CH 2 OCH 2 CF 3 
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, -CH 2 C1, -S0 2 F, SUtt-BY^Y' Y 1 RVY 2 Itm-Xteg 

/^S ; IBft£&WLr^TfcJ:vvr y -/u^^y ^/P^y^-^ar^^/^ 

£T*r Lrv ^r t> ±^r y —a** ; Lr ^r t> x v >r y 

r i^r j: v 5 nm e M^-r n r y -/he ; -<>i? >m t tr ^r t j; 
< g&££* tr ^r j: v s 6 n r y -/us-chj* s tufc^/u- 

g<Hr l r t^r fe <fc v 5 6 cry -/i^grgifc $ tiit* 

-Mst (r ) ©Return, hhbg>ss>5*>* (D 

; (2) i/7;l; (3) St-C (=0) CF 3 , -C (=0) CF 2 CF 3 , - 
P ( = 0) (OH) 2 , -C (=0) CH 2 OCH 2 CF 3 , -CH 2 CL -SO 
2 F, «L<li-BY l Y 2 Y*RT*Y z \m-X&&ti:^T*mm. 7A> 

^-n &m&t *ci/mjut&mT/i'*/umv*r; m u < is^g&stvr t ^r 

txfcvvr ^/S4r^-r o ) r^^KSS; (4) ffijRr^=x*S/*A'^>n/3i7 t 

=/^£; (5) gfegSrfrbr^rfcJ^r y-/^**^^^*^^^ 
v'^^/u^/^^S; (6) g&gfcWLr^rt^r d—a*?** 
/M?-/pg : (7) g&g«r#Lrv^t>J:^r y-^de->*/u*=/ux ; ( 
8 ) g&SSr^ L r ^r fc J; V^r 7 fr*/i'%/i<#~/u** is * 9*/u%;utf~;u& 
; (9) ffftgS:^ Lrv^rfci:t^g^fflft^xDSSrEJfe$tifc^/^- 

/^S; (i o) ^v-fe^ t ^t3(g-g*Lrv^rt«^:<g«iS^Lrv^r^>i:v^ 

*575^6a^xnr y-yl-S; (l l) -^^^ tft^LTV^r t J; < HA 

SSrW tr ^r t> j: v^s* 5 6 M-^f p r y ~A-Srg& £*L7b#>^/K 

(12) 1, 3-yt*y5s^i;Xtt (1 3) ^.V*^«fcll*L 
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tv fc j: < LTv^Tt) «tv ^mm snme m^x orn -^mv 

T y — /ud-*i/S"t?K*SHfc^ f-zu*^*^**^^ 9 
far y -/ugxgft Lfcgxfc£ 0 MMfyimy^n^^ ^ti/^^mm 

^pI^«: i <&&*r lt^t t> J: v > 5 Jbm 6 lii^f u r y -/ws^ l < i*« 

0E 5 6 JUM*^ u r y -A-g^^i? kite Ltd&&m&vh 9 s M» 

fny^s, 4$?*/}) Asm, vy-sv^m, ^rvy^s, -fy^rv 
y/^s, ^-^✓y/ua, -f v**^y^* t hyr^/y/ug, ^in^r/y^ 
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y-f^Ky/Ht, -r^yy/ug, *vy/ug, ^y*/y/ug, ^yy-zi, 
& */*i*-y-A«. ^vx-^yyy/i^ i, 2--<v/ 

y*ifyy*ak ^v^^j/y/i^ -<v^T^y/b5^w^^ 0 

ff * t < W\ -Oi? >^ i LT^T t J: t 5 *TV -A*"C*> *9 

, Et»*L<li, ^T^y/uS, ^"^✓y/us, ^y^r/U;^ ^yy 
*=HJ-/y^gT&3 0 

fc *g£ l t^t t .t v vg-sai s pry -jurnvtms tit^^^rnvh 
9 . l < is, :/ y /wg, ^-df y y sum, y ^ 

r-c>-^>S t LTV *T t> <£ V ^JBl 5 6 fl^-r n T y $ 
T t NT t J: V M-xr a T y -/H j Tgfe £ *tfc*yMf ryl/^* > 

-/ugj , r-c^-tf^ifg^tT^TtJ:v^aS5^6fi^pry-/ws 

J , r ^^VSt^LTVNTfcJ:V^a3g5^6M^xnTy-/l'ST|i^ 
tt/NB^^JK^ «HTA'3#^» % *a*#**/a*, 7S/g, &I^ey^L< 
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^pyyg^ v-rys, r^/s, ^/SK^-figr 

Sj iLTIi, y^UVv^*^ ^u^v^*^ ^ntfi^^v?^^ 
fP^xnSSMP^T, Tlftr^P- [3, 3, 1] -4-**7A>m&Mm 

*fc* rr^/u^r/ur^ySj ttTtt, r$y 

^ytVS, */u*y y£ v i-f-^v^Ag, i—f 5^:/ y l- 
if ^9 l - f5 ✓ y S*M^©»i|C*fc# LT*S£ L 5 -5 4 7b 
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«iwii5cv^» *f*L<i±, imr^^m (mm.r/i>*/i>m*^vvym*. 

) , &&7fr**ri,ljA,tf-;i,&&&mfbtxZ>o fSHCl-tV-^i^rt-'g. l- 

-r $ y 1 - e°^y ^-n/S, i - tf 7 y y ^^mnymsm 

*«ffl©HBS; ( I ) ( I ' ) ©Yt^&royn y >~fr|&fc73r*-7 , 'n y 

I *%fj©-A3:3; (i) (r ) oftMNtmsomizJioTttiraBisft 

mm. ^wyt, gge^. -rye®, l 

vnyg, ctt<ft, vWyg, fLSt #iyft 

, fi^ife> ^^v^/w^^K, r^^^K, r^'7 

! 4fc. -Mst ( I ) &U ( I ' ) ®fc**W*'>4 < t % X oco^iir^*J®^=Sr# 

i ) RTF ( i ' ) wfls^trttTA-rt: KStr/w^=y<o : rr=v'/£^s-t5< 
I) Rtf (I' ) ©fcafcfctt, r*v6©**|fc» 4HttfHMfe. fcsvttttjft* 
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XftwcD-^ (i) rv (r ) <Dit^mf{z*tib<Dmm^tz.ft®£fr 
*^M^-S9:S; ( i ) rx* ( i ' ) <Dit-&®\ty* v v^n**^^ 

{fc^&i: LTI±3*#fc. -fc < *o£>*xS *><0&fflv^£ S D = KC^M-S-Uft 

V^SS^T Lttt, "Protective Groups in Organic Synthesis* Green & Wuts, N 
ew York(L981)^(C|2«S^«SSSr^-e#So KA#WSVn&*i 
S{£H2;£ LTtt, "The Peptides* Volume 3 "Protection of Functional Groups 
in Peptide Synthesis" E.G. Gross, J.Meienhofer Edit. , Academic Press, New Y 
ork(1981), RtTCheroistry of the Amino Acids" Volume 2(1961)^|C|B^S^C 

«T«>*3BW©H(K (I) ft» (l f > lc»*Jx5ft^*©«a»«raTO* 

R 4 R 4 

R 1 -(G)n / / x ^CO-R 12 (w s R -(G)n CO-X-R 3 

(in) W) ( i ) 

(S*R l , G, X, R 3 , R 4 ^n«grl20E*^WU R 1 2 Wt*i»*fcH:* 
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i-5. ) 

hubs (i) <D{t&m*±. ttitztz?* v ^ste&fc (ni) 

r r \z\\&m (iv) tt^oT 5 ? y S^fftBS S^zar ^t4ot^t 

xy«-;l^07x/-/^ft:^fcS^|j:N-t Ko*^^*>W ^ K (HON 
Su), 1-fc Kn^V^y^MJTy-/^ (HOBT) ^(7)N-t Kn^vvKT 

i^^rvl^X^y^, N-^f-WMilV (NMM) k%fcfc£*tXflrbtl% 

Ttt, 1- O-^^/KTS /^ntr^) - 3 -^fri3M£*M X K (EDC 
I) , N, N-^p^^#^5K (DCC) , ^:7^;^***y 
(DP PA) , >fy^WnnW-h» i3M£~fr*M %?V—ft> 

EDC I, DCC^(D3ffi^ttfcl^fflVNTfcJ:V>^0?PIt Lrii, mfffiHOB 
T, HONS u Oft, 3-tKo^>-4-t*y-3, 2, 

3--<^/hur^y (HooBt) «#WbJx5. . 

hy^f-^r?^ (tea) , try^>\ ^yv, nmm, n, 

N-s?y ^r-y ^cofeS^#=fiE^tcKiS^^s^^ s ac^Ryti-^^-^ 
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, ^n-TVK rF7t KD77^ (THF) , >\ h^r^^V, S£ 

-<^-t?V x h/W^y, N f N-v'^f/^/W; K (DM 

F) , itt'f'A'XA'tti/h* (DMSO) *#&mifbtls m^li^a^fc^V^ 
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* C J: DfrfctU «^.«T 5 J &<D{Sg**<it&;£ L < B* 
B&tD^ > ^ i/ *yi/#-;UST$> S «^ K (*&ttS7cM? ST* *} , ^ 
KioTtt*<k**»/*«^ *{k*SM/h»j77b*DBK (T F A) , i,-, 
t'lw J; 5»ffla*<ffl 0^&n So Sfc, t -y h*->*;U^;l/£tt£ 

©ffecDo vssasttJWfcAsiM/WBt* h u yMvmwt/mm^ mat/ 

SoSSK J: ^TBSMStc^T S/;I/3Rcd«»*cd t # li»X»i7;i/* y 

u> Of 4 1 cY 4 

R 1 -(G)n'' CO-X-COR 14 R^GX" "^CO-X-COR 15 

(V) (VI) ( i a ) 

-99:3: da) T^snsr^'Hfflocsftfaiosft^rt-afli^ibtt, 
A*^X!tto*A/##^A«ic|aitaKiiSSttft:flc (v) i % -iSS: (vi) t- 
TpZtiZT zyjuttnmbi:. ftmczvrs. Kftrfs ridi; 0 Stiffs r i 
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(a) 



,4 




RMG)» 




CO-X-COR 



16 



RMG)n' 



IO-X-CH,OH 



-$5*; (i b) roR'^r/i^t F-e&a^^tttt. 08*.ii. Hfrie (a) ro^i* 
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Kftl^iiS*. -<>"£V % h/l^c>\ ^nt3><vtf> x ^fvy^py 

^-TJls#<D^m*LfZ^mi&tp^ EKft^ni, (Cr0 3 ) -t°y ^> 
(Pyr) , Cr0 3 -i&gfc-Py r •©WMfrttitrjQIrt'S^ fcSVMiD 
MSO*hya^A/T5>if©«fl6(^WET, EKftft* (S0 3 ) -PyrSfc 

(1) ^Nn-y/r/U^r/Wk 

(1) oft^**, R^^nn/^s-cfesftA^ 

(2) Tir^-Mb 

(3) Hft^^voigA ■ 

(4) j 

(5) JKBocft 

R*#x^7i?>wmitebste&to\x Mfc-rz n-boc »t 
ttfk*x* h v 7A<tnmm*<m*BUb*'*. Kits ^ t k j: 9 sat;**^ 
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(6) ^fn7 y — /U*^l/j|?n/l/fk 

8Eli7h7t Ko77^ yai^jt— r/u^WB^feixSo 

(7) amass i 

(8) «ftRjES2 

(9) ^hiJ/Wt: 

fciBUBSSfiSo R^mtRxmm^ m^&mwvnm, ^maots 

(10) 
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(11) Hft&iciS^ 

tf, r-t^K^i«©«|t3iaLl l 9 8 5^ (A*) ) tffl^T*rirt-S 

St&f+fllk flftflMSttx ^FlE'The Peptides" Volume 3 "Protection of Functional 
Groups in Peptide Synthesis" E. G. Gross, J. Meienhofer Edit. , Academic Press, New 
York(1981h iWChemistry of the Anjino Acids' Volume 2(1961)^!{i|2«ro^ 

^aam>k («*.tf, SfFlB^AM^ r^5^ K**©S«i:j»j l 98 5¥ (A 
#) ,&VR. M. Williams 'Synthesis of Optically Active a-Aminoacids" Pergamon 
Press, 0xford(1989)) fc5V>tt^D©S!&^*T 5#i£S:fflV->T&sfcT't 5„ 

m MRU. ttttK «ff. tMfc »«*, W^^57 
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&t\>xit, wuhwhsl w&mwa&&. mm&ms*ji' : sQ a 

*fc, 3t77 i yv'>Kli'i-Mfflilftf'*JI.>T^^bTl>5Ci:*^ (Bioc 
hen. Biophys. Res. Comnun. 206Q). 89-96(1995) £*lTl>5-<ta^ * 

( i ) *u < i*— c r ) Testis y >§s#<* 

( 1 ) mmm 

Z-FR-MCA 
PFR-MCA 
(D) -FFR-MCA 
Z-GPR-MCA 
Boc-AGPR-MCA 
Boc-VRP-MCA 
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jss, Gi±ru Aar5->a», vj*/<u>«**'n«n« 

t h0Wmfc&&tZftT7i'>LZm^ Methods ia Enzyniology V 
ol. 80. 540-54iie«©;fr&£-«B3cgl^ ^^KStt-S^t/i'VLB* 

SfcStf-M-ltfA (3 4 0mM) , St® (60mM) , ^HU^AEDT 
A (4mM) ^g-^g5« (pH5. 5) i; v fc h^Eb^x7°->>L 0/ 
n h fc/jnx., 2 0 n g/m 1 CD^S^iSHt Ufc 0 -2u JbfB 

E '( 1 ) ©fc^fiJESft W KP» £2 0 «M©tttfctt* J;$Cill*. 
s &Kfc£mS{Ufco i8lf«10 0jui;RC/8ftiK10 0M£ffi£U 3 

1 OOmM) $mi- h ') *JJ* (3 OmM) SUltS? (7 OmM) £3*r£ 
fc&JkM ( p H 4 . 3 ) 5 0 u 1 *lm;iTEl&£{?jt LfcSL ££-j£g§rfr 
t>iS»L/c7-r iy-4-yf-;l/^-7U > (AMC) Jfr&trRISW©** 
a*©ie»g3 5 5 nm, WS4 6 0 nmTilKLfc. &3fcgJ:«33£© 
*^j8IRLfcAMC©a (nmo 1/min) *?fc«bfco 

(J. Biol. Chan. Vol. 269(2). 1106-1109(19 
ME S (2-Horpholinoethanesulfonic acid, monohydrate) (50 mM) 
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s -J-f- V U "5AEDT A (2mM) s <J?*Xl"( Y-JV (4mM) > 
tmSk (PH5. 5) ±ia*r^>VK*linx.S^«*i®!!!Ufc 0 - 

JJBIiWUry**-*^ h-^8mM©iaK<i:<CSJ;9{:aDiT, 
&t>T±I2 ( 1 ) ®&&mm. KSfiR) £2 0 KM®WKettS.J; 

■5irfti^> sH«E*msiufco mm i oo ft i mm%m oonim 

y^A (lOOmM) , mti-hVQJ* (3 0mM) RZfSm (7 0mM) 
**tffi3S*jfc« (PH4. 3) 5 0 # 1 *a*TRB*«ihU*:*, 
flQW^6«»bfc7-T5y-4-j«f-^v»;> (AMC) £#fr£J£ 
«Offi)tK£I;j@)!fcg3 5 5nm, 8«fi4 6 0 nm«U ±EiH 
»=WSSia:J:-9T*WW»6«iUfcAMC«*3jl»fc. 
(3) 

c otfcKfr &n & «k c» c*nmc ? r 0 - a r gtiatfr*-** 

Lt®wmfc&a%-t>ti-f, c^mmop r o-a Tamtiir?i/>K 

( i ) tmxm 

A. *7?£'}'LB.fffl8ttH£& 

©j8tti<£5<t *> \m?Lt:m-mm$:m \ &mmt ur z - f r - 
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MCA*1 O^MO«t4tt*J:^Klo*TM«*WILfc. ZZ>mm 
1 0 0 * K SBftl 0 0*1 £tfll£fcft£M;DMSOigi|&2 * 1 «fi 
£U 3 7<CT3 0#«W h Lfc. EBttKilEiH-OiaKff 

ihifc (pH4. 3)50*1 *JD*TB6*ffjhtfcll» tt^^ii^ 
7-7*y-4-j» 7'JXAMC) «^ffl£»®abte£N*|C 

0fcfc2 * 1 (CSff* 10 0*1 1 0 0 * I *to*T-f 

- •> a > t fc&5is#itjft 5 0*1 *Jn^.fc ^<o<o®3ts«-aijs u > 

mm (96) =ci- <mm-7?>9m / (3>ba-*m--?5's 
$m ]x i oo 

9 C tofcF^-OttMft&fll v UTBoc-AGPR-MCA 
£4 0 *M©M£** J;$|3toTaTO*MIU!:. rcDg^Kl 0 0 
* 1 , 0 0*1 &0H£lfeffc*4trDMS 0^2 * 1 fcftfcU 

3 7^-eeo^BI^^^-H,^ SlfrttfClJiaSJE^jhR (pH4. 
3) 5 0* 1 *4tf.T£l6«M:l,fc|*, l aSB*«»U!:AMC«*tig 

C. *77-»BH«gttH£2fe 

MES (lOOmM) , 'J-jr |» y 9AEDTA (1 OmM) , ?ftXU 
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* h-;K16mM) fr&tMmk (pH6. 0) K» t hffpft^-f T-> 
>B (CALB I OCHEM&K) ^MSW^lSLfc. _tE8 

t?to MM®. 1 0 0 ji L g®8E 10 0^1 &tfitfgtfcfl:£#trDMS 
#2 /< I £2g£U 3 7"CT3 OflW h Ufco K&ttCttEfi 

i£#lh«[ (PH4. 3) 5 0 ti 1 ^JD^TSJCE^jIiUfc^ 

mizLTJ&btZo 

HE PES (1 OOmM) , iff- h 'J ^AEDTA (1 OmM) , 2?** 
(1 6mM) ^trSWS (pH6. 8) VZ\ > (S I 
GMAtt©) £flD;t (3 3 a g/m 1 ) „ MGfcHiaUfc. ±3iM. 
ffi&KB z-R-MCA (BzitK^MJVmtr^rT) £2 0 ^MOjgfffC 

ncsj;-5»ciD^. > iMOTifco 00/1], oojii 

h Lfc„ St&JKlcltffEfiJSfSitift (p H 4 . 3 ) 5 0 u 1 £iD;LTK 
JEC*f?ih «ff*^«» Lfc AMC ^^^RcSftg^i^icffl 

E. NV:^>>ll^fittfllI3S£ 

Tris-HCI (1 OOmM) Z'SLI&m. (pH7. 5) ir s HJ:/ 
•>> (S I GMAttS) £jk (10a e/m 1 ) „ mffiLtmiUZo - 
iJE&ffii&KB z -R-;MCA (.B z\fr<'s*M Atttifrt) £2 O/i 

1 0 0 u 1 &tfSfl^#£-£frDMSO&jfc2 a l £££U 3 7tT3 0 

$-m>**'<- nut. ras^AEsaftSiktt (pH4. 3) 5 0/ii 
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F. ^hU:^>IMfffitta8JS£ 

Tris-HCl (1 0 OmM) fMMII (pH7. 5)C,+*h 
'jy->> (S I GMAtfcSD titoX. (0. 1 u e/m I ) , B*Xtt&H9(L 
/c 0 JdBKRftrcSuc-LLVY-MCA (S u clix* ->^;l/& 
, La>J9>Itt« Yttf-n^>W6***l«ljB^) *2 0tfMCDSfl[fr 
ttSJ^KiD*, *Ktt*l)3i!!Ufco SfiftlOOii U ISSIOO// 1 
ftUWSMte3&DMS 0BX2 At 1 *SrfrU 3 7tT3 00014 

h ufc. K&KrcffneKj&ffihft ( p h 4 . 3 ) 5 o k i £2mx.TK 
js*»jt ufc*, sn* &m Lfc amc frstsBtBmmm.zmmim 

B«») ±E*r-^-»L4:|IWlKL'r*a6fc. 

G. xa>if>H«RttH£8; 

T r i s-HC 1 (5 OmM) , CaC 1 2 (1 mM) , Na C 1 (15 
OmM) ££trigffiifc (pH7. 9) K> XP>h'> (S I GMAttS) * 

j 

ta/U #3&**f85iUfc. ItJBKHKCBo C-VPR-MCA42 

0 /aMC^tittSi-pKinx.. $BK£HKl'fc. BEB«1 0 0 <t u * 
Kftl 0 0 ft l&O t a!l/£^*#bDMSO^ft2 ju 1 «a&U 3 7<CT- 
3 0^H^>+^-hbfc o fflc^ilfaSJS^ihft (pH4. 3) 50 

i 

-r-SSK (18*39 Jiie*-ry->VLil^filirLTjR*!>fc 0 
(2)Hi**i!j£ 



£ 1 fcas/Xr-f v:/ox7— tff'JIfrf SfigiSS- ( I C 5 , W M) 
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Comp. 


Cath-K 


Cath-L 


Cath-B 


Pap 


Tryp 


Chymo 


Thromb 


E-64 


0. 0018 


0.062 


0. 005 


0.028 


>10 


>10 


>10 


Z-LL-H 


0. 0018 


0.0064 


NT 


NT 


NT 


NT . 


NT 


Z-LLL-H 


0. 0027 


0.0016 


NT 


NT 


NT 


NT 


NT 


Ex. 2 


0.016 


>10 


2.7 


0.33 


>10 


>10 


>10 


Ex. 3 


0. 010 


>10 


1.1 


0.33 


0.10 


>10 


>10 


Ex. 4 


0.024 


>10 


2.0 


0.47 


>10 


>10 


>10 


Ex. 5 


0.22 


>10 


>10 


3.3 


>10 


>10 


>10 


Ex. 14 


0. 29 


>10 


>10 


4.4 


>10 


>10 


>10 


Ex. 15 


0.028 


>10 


6.; 5 


1.5 


>10 


>10 


>10 


Ex. 16 


0.027 


>10 


>10 


0.70 


>10 


>10 


>10 



Comp. : fc£Jgfcfb£^ Cath-K : h*r 7f>K^ Cath-L : ^■rTv'VU Cath- 
B : ^f^VB, Pap : ^ Tryp : h U^>>> Chymo : h y :/ 

Thromb : Xo>t*X Ex. : mmi, NT : Z-LL-H : Z-L 

eu-Leu-Hx Z-LLL-H : Z-Leu-Leu-Leu-H 
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s 2 *wm&®<Di3T-f : s y Kmmz l wsvtm ( i c 5 0 u m) 



Ex. 


Cath-K 


Cath-L | Ex. 


Cath-K 


Cath-L 


13 


81 


NT 37(d) 


0 027 

v. \JU 1 


91 

Li. 


18 


13 


NT 37(e) 


v. MOO 


7 4 


19 


23 


NT 38(a) 


0 038 

v. voo 


NT 


20 


1.9 


NT j 38(e) 


n 17 


NT 


21 


13 


NT 


I 38(f) 


U* U1U 


NT 

nil 


22 


4.2 


NT 


38(i) 




NT 


23 


1.9 


NT 


39(a) 


U. OU 


97 

Li 


24 


bu 


NT 


39(b) 


R Q 
0. a 


>1UU 


29 




NT 


39(f) 


9 R 




32 


66 


XTT 

NT 


41(c) 


R 1 


NT 


35(a) 


0.030 


>100 


41(d) 


7 7 


NT 


35(b) 


0. 016 


17 


41(f) 




NT 

11 L 


36(a) 


0 053 


19 


43(a) 




NT 
111 


36(b) 


0 u 


36 


43(b) 


7 9 


NT 
ill 


36(c) 


0.099 


25 


43(c) 


2. 1 


NT 


36(d) 


0.97 


>100 


43(d) 


2.1 


NT 


36(e) 


0.31 


60 


43(e) 


0. 63 


NT 


37(a) 
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NT 
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NT 
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(1) #i»)Ria«sttiaiJ^ 

Biochem. and Biophys. Res. Commun. 192(2), 495-502(1993) Bone 
Miner. 17, 347-359a982)KEII©:^C*l;TfT-9fc. , 

■tUtt, W¥ (JW£, SH±, 5B») *ffl^TfflE#«a«jS«E^ 
StW:. ikl>-C^PM- (6mml, 0. 5/zmJ?) £9 65t/5X? L -/?7 

u- h©#? x;nrAn. i o 5 <i©«*t-t" 100^1 ®mimmi6L>z 

m (Luzex III. Image Analyzer NIRECOttS?) T»WLT#«RiRa*ffitt i £- 

(2) ; 

*©!£*, *36Bfl©^^b^(i«ti^#"RiREWStt*^Lfc. It 
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S3 #»iKfi#s#&m 





S£(M) 


PTH, 


n 


Pit {% of n> hD-yl/) 




- 


mO 


5 


100. 0-9. 6 




lxlO' 4 


mo 


5 


46. 5±7. 5** 




lxIO" 5 


mo 


5 


35. 5±10. 1** 




lxlO e 


mo 


5 


47. 3±5. 7** 




lxIO" 7 


mo 


5 


122. 8*12. 0 




_ 


mo 


5 


100. 0*11. 6 




lxIO 4 


mo 


5 


23. 3±7. 8** 




lxlO" 5 


mo 


5 


51 3*7. 0** 




lxIO 6 


mo 


5 


60. 9±4. 5* 




lxIO" 7 


mo 


5 


101.3±13.4 






mo 


9 


100.0±9.0 




lxIO' 5 


mo 


9 


51. 6±3. 3** 




lxIO" 6 


mo\ 


9 


68.9*6.2* 




lxIO 7 


mo 

i 


9 


99.5*7.5 




lxIO 8 


mo 


9 


118. 5±8.7 



* : P < 0. 0 5 Dunnett test (vs 3 > h u—)V) 

rPTH,VMOaj liPTH (lj-3 4) 10- 8 (M) . fc"**>D (1 
N 2 5) 1 O" 9 <M) ^KWnLfcc:*:*, [TitJ liP i tffift^fS 

IOfe0>J4 

PTH (1-34) VLX.OW&Ztltz? v hg)^;l/>"» Aifit^r*K-ag>i 

*-fx*-S5? h (smb. m6E) K^wbdwtaTo*; 
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fiT*n*'ttW aB&TK&i* Lfc 0 7 5 ftmt PTH(l-34)£33tf 
g/kg#JlRf3^#b3to PTH (1-3 4) &#4 5#&K$lfilU JfiL+ 
O-f *>fl!*A->'>AO«et. «ft?lt#«T$SfiS ERA- 2 5 2 (Stt&Si 



g4 ^7>;i->^x.jte^*HiS^ 





«5« 


Fra(i-34)4as 


Cafflg(nM) 








1.44±0. 01 




i 


ML 


1. 34±0. 01 




300ng/kg 




1. 37*0. 02** 




i 

— i 




1. 51±0. 01 




i 


ML 


1.41*0.01 




200ng/kg 




1. 47*0. 01* 



**:P<0. 0 1 Dunnett test (vs n>ha-7H) 
*:P<0. 0 5 Dunnett te^t (vs syha-M) 



+. \ 

i 

j 

it^©isxJi2«Rit, &mm<tizm^c>tiz> mmmtm. m> 
x«±. mmomtm, mm. msm^^mma&m>^ 
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id, 4f5f->, k Ka*i/7*nt?;Hj;l/n--x, t Ka*->7*nkVt/jtf';U 

Kim, ®irofij©«fc9'S«t«i*!i, ham. 3t#m mhii»**w 
mo. asfj^wi-^o 7j<tt©^Pi, mmmtLTii, mzammm 

fete. i^y-7UD«t-5«T;i/n-;HSI. # "J yyi/K- h 8 0 (ffi n °£) * 
ccfc-pttS&jS&rti, 3;&f=ltiJffM. SHR »ftM. £ 

£ftfli 7^ h-x) , mmmi <«*.«. tx 

®7^^-«-®HSi§, «KttiOB^XIillMtcJ:-oT«M:*ti*. - 

i 

xmmMtstiZo mft&LK i b ^fc *> ©&5Si±. sos^t i ~ 2 0 0 
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mg/kg. a«n«5T0. l~100ms/kg*«H*L<. wtl*l 
^*4lMi27*M4lllK0ttTS5*tt5*\ 1 B 3 0#tt£2 4^[*J 

® 2 H&ttn 4 T#6ti fcN - T-bf-^T'a 'J fr- J too* i/i—Jl> (A 
c-P r o-N I e-H) OH-NMRX^ h;U0T?*So 

K 3 MgatM 5 TW&tlteN-T-bf-A/^o V *-f-n ->^— ;l/ ( A c - 
p r o-Ty r-H) OH-NMRX^ h-»Ha"C*So 
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Ac-Pro-Arg (NO 2 ) -ol (T)\>^-M ©^J£ 




C0NHCH-CH 2 OH 



NH "NO 



z 



0 <CH a ),-NH-C^ 

NH 



(1) Boc-Arg (N0 2 ) -OH^^Boc-Arg (NO g ) -o I ( 

Boc-Arg (NO g) -OH (9. 57g, 3 0 mm o I) £DMF (5m 
I) tTHF (1 5 0ml ) ©»-fr*MEJw«KBU NMM ( 3 . 3 6, 3 0mm 
o L ) *jra*TS#L*:o " 1 ^^«xf;b (2. 8 6ml 

t 3 0mmol)t«DU5»ll!iJflfc.»^ - 6 0 1CK»»T\ **Mfc 
g^jg^- j, ij h?a (3. 4g, 9 Ommo I) iffiMbfco J f J (2 5 0 
ml) **T*-1 0-01CT1 Q£MM*U INS® (6 6ml) £Jn*T 
pH*4-5tU^;-^*Uc (1 5 0m 1) £&7kfiift 

m+ h u AT?ft»a*»if-^*«*^fc. asEicx— r^t i p e 

§Wf&6. 2 g OK* 6 7 96) £*ffc 0 

(2) Boc-Arg (N0 2 )-ol (TJ^-M fr&Ac-P r o-A 

rg (no 2 ) - oi (t;lo-;V> 

Boc-Arg (N0 2 )-ol (1. 5 3 g, 5mmo I ) i:TFA (2 0m 
I) #±PT1 0»H!H«iil«OTFA*«*Lfc. INS 

(1. 4 6ml, 6mmo 1 ) ^SSJOtx ScC^T^-x^Sriin^ 
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Ttt*tLT«ffiL/i— ryl/Tft^Lfco DMF (8 0ml) KSWU ft*PT 
h \) 3-1- ;UT i >-VpH%5\zmmLtz 0 Ac-Pro-OH(809mg, 5 
. 1 5 mm o L ) KtfHOOB t (8 6 4mg, 5. 3mmol) £SSU - 
1 0 'CICMj^PT EDCI (97 Ojti I, 5. 3 mm o 1 ) ZffiT L 3 mM&m& 
ittCo DMF^Sm Si?*-* (50ml) i:*HWDD*MTi»Lfc 
o **«*l/T«flHLfc7»«*li*a^ 0DS-^77A (YMC, 3 0x25 
0 mm) 0 . 1 %T F ATife*«U 1 - 3 0%7-t? h-h 'J;I// 

0. 1 % T F A (6 O#IH0l&i§£^ffi) TgSUo 77^y 3 >(l-5 
0)«HA«tt«m«^ ^ DD^/x-f;^bMt LTiW® 1 . 5g 
0K«8 7%) *»fc„ 

Ac-Pro -Arg (NOg) - ol (7VUn-;l/) frWc-Pro-Ar 
g (NO 2 ) ~H (T^tK) 




CONHCH-CHO 

| ,NH -N0 2 

0 <CH 2 ) 3 -NH-C^ 

NH 



Ac-Pro-Arg(N0 2 )-ol(344mg, 1 mmo 1 ) £fe;KDM 
SO (2ml) KjgjSU l^TTEA (417ml, 3mmol) fcBftlU 
ft^tSOg - Pyr (4 7 7mg. 3mmo 1 ) ©ft*DMSO (1. 5ml 

) mmimmb4 0fr®fmitz o #*pt\ * a 2m o s&ks o 

%TFA (1 0 0-2 0 0 /il) tt?LTpH*ltLto OD S-*7^A (Y 
MC, 3 0 x 2 5 0mm) KifeAU 0 ~ 2 0 %7* h- MJ ;U/ 0 . 196TF 

a (8 ofrmommmm^m) vmmuio ami C75^> 3 >3 9-5 7) 
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^Ml^bi39mg (IR^s 4 0. 6%) RCftfrH I IfrblOOmg (IR* 

.29.2%) £»fc D 

Jfef£#J3 

Ac-Pro-Arg (NOg) -H (7^f t K) rfn£Ac-Pro-Arg 
-H (7^fh K) 




Ac-Pro-Arg (NOg) -H (MI I, lQOmg, 0. 29mmo 
I ) **9J-fr (3 0m I ) KftSfU §m (0. 5 5ml, 14. 5mmo 
1 ) £ftl;L/Co 2 0 96*BMfc/<9S>*A#J^« ( 3 0 m g ) *J ? J ( 2 
0ml) <t*(0. 5m 1 ) KilBUTtoJtfcSU 3 0°C©*iS±2. 5B#H;fc 
**^*a tfco ( 1 0 0 m l ) ^flD^T^ 9 J -71/*** Lfc 

e Wtf. * (10 0ml) *llD^fc^-x;l/Tft^L^K*U7to #£ft*: 
fc^*??- K£0DS-#9A (YMC. 3 0 x2 5 0mm) i:SAU 0-2 0 
96T-feh-h •;;!// 0. 196TFA ( 8 0 ^fSfcg&igffi^E) Tgffi 7 
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jlrh KKHrSfc^BttHlS*»Lfc7 5^->8> (4 5 - 4 7) 
«U Bttttl lmg 1 3%) 

7XX^ h;U (FAB) : m/z 2 9 8.4 [M+H] + 





NMR(2 7 0MH2. DMSO+, TMSAM9) 


TJ 

ri 

— 








S 




7§JI 


1 


. 4-2. 


3 


Ac + rrp, Ar g - nvj p — , 7 — ^ ri 2 U In; 


3 


. 0-3. 


6 


Pro. A r g-HO£-CH 2 (*) 


3 


. 6-3. 


9 


Ar g - H<Da - C H ( 1 H) 


4 


. 3-4. 


5 


P r oOa-CH ( 1 H) 


5 


. 2-5. 


3 


A r g - H *;l/hV -^T ^ >©H (ft 1 H) 


6. 


. 4-6. 


7 


Arg-H *;l/tV-;bT5 >O0H C*xl 1 H) 


7. 


. 4-7. 


5 


Arg-H ^T-^;S0NH (3H) 


7. 


. 6-8. 


0 


Ar g-HOa-NH (1H) 


9. 


. 3-9. 


5 


A r *?-H<DCH0 (fc-ffr) 



Ac-Pro -Nle-H (T^t K) 
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(1) Nle-ol - HC1 (T;lo-;l/) fr&A c -Pro-Nle-ol ( 

Ac— Pro (629m g, 4 mm o I) ^ N I e - o 1 • H C 1 (6 5 7m 
g, 4. 2 mm o I ) StfHOOB t (7 1 7mg, 4. 4mmol) £DMF 
(4 0m i ) |Z*jBU - 1 O'CK&iPT. EDCI (8 6 5 //1, 4: 4 mm 

7k (6 0m 1) WgHU^WBriJtiSfey^JLy^X 1X2 (SBi, 2 0m 

i ) ©*5^»=ai/fco vm*-*Mz# 

; 5 0mg(iR*8 2. 5 %) t»fco 

(2) Ac-Pro -Nle-ol (Tfr^-JU) frJAc - P r o — N I e - 

Ac-Pro-Nle-ol (2 5 6mg, Immol) £»zkDMSO (4 
ml) fc*HU Si&TTEA (5 6 0 ^ 1, 4mmo I) tJBftLfco fcivc 
. SOg-Pyr (6 3 7m g, 4mmol) <Dft;fcDMS O&ifc (4ml)* 

i &ijaLi o&mmnLtzo &*pt. o. o iktfa* a 2 0mi> 

ODS-*7^ (YMC, 3 0 X 2 5 0mm) CffiAU 5 96- 5 0 96T-b h- 
h i; 7b/ 0 . 196TFA (6 0#f@©E*&8£4gE) TSffiU^o 7^-> 3 V 
(3 1-4 3) «|U6 % a^ft^StH-^frTODS-^^A-rmSSLfc 

o 77^-> 3 > (3 0 - 3 2) *&&MMKJtU Itttt OK*3 5. 4%) * 

*PaOH-NMR0f-^*B2 IC^-fo 
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Ac-Pro -Tyr-H (TVI^t K) <D&f& 




(1) Tyr-OMcHCl*bAc-Pro-Ty r-OMe£>£j& 
Ac-Pro (9 7 0mg, 6. 2mmoL).Tyr-OMe*HCl (1 

. 39g. 6mraol)MHOOBt (1. 0 2g, 6. 3mmol)£DM 
F (3 0ml) tr&jPU 4 1 O'CtC^T. WSC I (1. 15ml, 6. 3 
mmo 1) **TL*fiT Lfc. DMF*«^l»x*A1Z*ffL 

8 0ml) *HDitT*ffflL^JWl!*il*bfc 0 1X2 (WtWtM 

. 10ml) <D*7 7A£jiq,fc 0 **y-7kRtf7k*S±*I PEfcfclffL'V*- 
*>*»F;lT«AftLfc. Jt»««tbTitt*l. 8g (tR$9 0 96) £'&tz 

o 

(2) Ac-Pro-Tyr-OMefrbAc-Pro-Tyr-ol (7;l/3 

Ac-Pro-Tyr-OMe (1. 2 g. 3. 6 mm o I ) j£3-9 J -frt 
THF<D«**K (7 0ml) JlMBU M-flfrfbUf-SA (2 2 9mg, 9 
mmo I) i^ftttSJfrf-h'J^ (3 4 lmg, 9mmo I) *»ftll/fc« 
2^Hi, gftyf^A (2 2 9mg, 5. 4mmo 1) i*MS?*t h'J 
■>A(2 0 4mg, 5. 4mmo 1 ) *»HdL* 6C1 . 5 BSH&fSL/Co £j£ 
JKK 1 Nig& (10ml) «n*fcH»l|*«*Lfc. a«*«W«>*K*P 

onWA^ail I PEfcftjtTHftLfco * * / -MzmR&jt 9 J -fr* 
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ir$4 1.8%) 

(3) Ac-Pro-Tyr-ol (T^-AO fr6Ac-Pr o-Ty r- 

Ac-Pro-Tyr-ol (214mg, 0. 7 mm o 1 ) £ T E A ( 4 4 
8/i 1 3. 2mmo 1) Stfsbg • Py r (4 4 6m g, 2. 8mmo I) £ 
m^rmmmA (2) £[^8lirLT, IfitlOOmg (W4 6. 9%)£?# 

fc. | 
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L - y?u-)VT -/K4.54g, 30.0romol), V^ttUX /U#=.;U- L - 
V ^(8.23g, 33.0mn»ol)<Z) N.N-^;* ^ K(I00mI)(?5^?g[(^, 1 — t K 

C2 * vy* h y T >K6.08& 45.0mmol), 1 - ( 3 - i?j fvWT %J-fn 
-Z-^>v%;\sif^M % KJS®i&(6.90g,36.0mmol)^A, ^&T5f$f§!ffi#L 

yay/P-L-^^ ^/UT v =y -^(7.92g, 20.7mmol f 69%)S:#fc 0 

2 | 

L-n>f S/XTS K 
###J 3 

#%#J 4 

5 

1- (1 -^y^^^/^f^-L-^o U/I — L — n^fiz/U) -4- 
#*« 6 
7 

1- (tert-^ K^r^^7^^— /l^) -4- (L-^n!J/l/-L-n>f^) 
5 ^V(790mg, 2.0mmol), 4 - V s > ^ / fc* V i? V(20mg)tf> t° y i^(15ml)0> 

JgfKt^ ii&T^y^/^ny K(340mg,2.4mmoI)^iKTL, 4^jtJ*L^ 0 

*d***-cm*asMfc % «*«SK^hy *at*h*u «jET«ffiL*r, 1- (1 

-^VW/I^-L-T/n y/u-L-n^ ^) -4 - (tert-^ h^rv'^;^r:;V) 
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fcV<7 V(1.02g, 2.0mmol, quant) £#*lo 
8 

17.62mmol)^^y— M100ml)^tC s 1 0 %s<y i?9 A-ft*(610n^g)«:JBI*.* 
T, L -7"* y A<- L - P>f W 17.62mmol, quant)5r#fc Q 

9 

1- (tert-^b^rv-^^^^) -4- (L-^niJ/V-L-n^^) 
, ##0J 1 0 

; 1- (tert-^h*^*^^) -4- (L-/P!J^-L-P>f^) t°-< 
7v^(790mg, 2.0mmol)(Dt: o i; ^^(15011)60^1^, g^T^Vi? 
ny K(420mg,2.4mmol)^}fiTt, ; S^SH^Lfco K*C*«^*SriB*.x B*® 31 

filfflW-MJ *A"Ctt*U «JBETjR*gtX, 1- (tert-^h^i/^7/^-/U) - 
4- (1 -^ai^yUXyU/^^yW-L-^n y /u- L - n *f *//!✓) tX^^O.lOg, 

i i 

2.0mmol, quanOSr^^o 
1 1 

7zl^/U4 y*s?1r— h(260mg, 2.2mmol)07 L h7t Kn 77 ^(l5ml)Sf?R(^, 
*S"C1- (tert-:/h*^#/M?=VU) -4- (L-^ny/U-L-^^) 
t^V^^^mg^.OmmoO^x., 1. 5»BHK#Lfco &J&?8?K£r»il6 U ^ 

i/^/P^— -4- (l-7i-/^^/V-L-/p!J^-L-n^V 
/P) ^5v ? ^(920mg, 1.78mmol,81%)4r#fc 0 
##« i 2 

(3 S) -3- (N-^y^t^r^/WfeVT^) -i-^un-4- 
7^^^-2-^^/>-(l.0g, 3.01mmol)<£> N,N-^^ f->U*/W*T ^ K(30ml)S?K 
^7 / -yK0.46ml, 4.52mm 1) t ffifct b ]) ^ A(640mg, 6.02mmol)^n^, 
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Si^Tir h - h y 7K30rrf)SrW*., Ot^a *ffc h V * ^/^*s y ^ (0.54ml, 
3/79mmol)fc*TU lB$fR]ffi#Lrt:o K*»«fc*S:JniA, S^f^ttffll 

tt^g^^f-^--r^T^-r^wt^J:i9, (3 S) -3- (N — 
yi/t^rv'^/V^-^r ^ J) 1 -7 a—A*?-*- 2 / ^ 

ffi&&(370mg, 1.37mmol, 45%)£#fc 0 

! v ^tK^/W- L-7°n V;]s-L-7x- ~/l>T y =■ >-{700mg, 

1.77mmol), K (20ml) <D W- UK I- , t 9 n y ^ > (0.30ml, 

3.54mmol), 1-tFo * V b U T )/-/K360mg, 2.65mmol), 1 - ( 3 - *J 
* J-frT ^ J ?n - 3 -^iVftfrifs i/j X K&&&(440mg, 2.30mmol)£r 

jtmxi. tifiTiWI#tto KJt^m^^lm^ BK^^-etttaufc, tt 

^/u= 7 : 3) -C*ffKU 1- (l-^'>^^/^-L--/n!J 
;V- L-7j ~/UT V — /^) y t^(520mg, l.lftmnol, 65%)£r#fco 

1 - (i — ?yU)V-$~)\s- L-^uy/V-L-^ ~/UT y 

l - ( i -Xy^/^^^/^^/V- L -7 p O U ^- L - 7 x-/U7 7 - 

4 - (1 -^^^/W^t/^/^-^-L-^n y^-L-^^^/vr^^/v) 
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y v 

%mm i o 

a _ ( x -/<y v'^/^^^ - L - /P U L - 7 x 

Hi£#l 1 2 

!_ ( i --^y L - ^n II ^- L - n ^ '>^1 - 4 - t Kn *S/tX 
«1IM 1 3 

(3S) _ 3 _ [ (1 — c^^/v^-ae^^/u^^/w-L-^n y/w) r?;] 

-4-7x^~ 1 -7i-/^t-2-^y>' 

ftJM 1 4 

(1.91g, S.Ommol), h V ^+W7 % >(2.02g, 20.0mmol) t^nn^ >-(15ml)<Z>ig 
TA>*>>%MTVy *J> y-fryy— hy ±^ri/K(2.39g, IS.Omraol)^^ 
t^j\,xsu**z/h\%.tart)mm*5^ffiTL, 1. 5 Lfc. 

hy^A-ettiifcu WETWiufc. »bnfca««ri/y* 

W7^^^^77^- figfflifc; ^BB*^ : 7<*/-/U=98 : 2) 

; Ml640mg, 4.31mmol f 86%)& Afc„ 

W«fcLT, fiTFoSttMil 5-1 6©{fcA4fcfc#fc. 
3St£fli 1 5 

HffiM 1 6 

XIMf 1 7 
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1 —^>'i//l'3-3ci/$/U#~As— L — "7° D y ;V~ L — 7 ^ ~/Uy 7 — 
(440mg, l.lSmmol), M8Rai^/U(340nig. 2.31mmoI)&t>*^ U-V^y a— /U 
(i40mg, 2.31mmol)^ b^n:y(5mI)^?KiC, ^ 7 — v— 4A(100mg)t p 

-htteyxAsft^St* l7KfU^(60mg,0.3mmoI)^Jta^, JUSBiaStT 30 ftfBlUkW 

y*-fc-CRjftU «I£T»8lfco »5>*Lfc»aS:i/y ^/i^ u-r hfy 7j 

— (*ffltt;^*"S->:BK3i^=l : 1) T?«»L, 

/P^^/P-L-y^n y )V- \_-7 ^~)VT y~-y—)\s TizZ—fr 
(300mg, 0.71mmol, 61%)$:#fc 0 

XlkM i 8 

60%**ffrJ- h y ?A(50mg. 1.24mmol)CD 1,2-^ h V(10mI)!&iSil£tC, 
T/I^r/v^^T, ^^*;**/gfcg^^/K280rog, 1.24mmoi)£r S^-Cj&TU 

fc;V-L-/n y /U-L-7x-;UT7^t- A-(430mg, 1.13mmol)<Z> 1,2-v 5 ^ 
h*i^*>(7ml)^£jgTU ^AT6^Ri; SEKS Of? 4 5^K»l*tfc 0 

U (4S) - [ (1 -<<>i?/utti,jjA>tf=.A>-L--?X2 Vfr) r 

- Si - 5 - 7 * 2 '^T y h(120mg, 0.27mmol, 24%)S:#fc 0 

mmm i g 

1 -^y^t^r UZJAsifs-sls- L-/D y L — :7.x ^/I'T 7 - >(700mg, 
l.77mmol), N.N-^^/^/l'AT^ K(20mI)«p»«U:. 4-* h 3r 7 x 7 
(286mg, 2.30mmot), 1 - 1 Kn^^V/ h y T /K360mg, 2.65mraol). 1 - 
(3 -i?*^;UT* J^fu tfyp) - 3 -^/I^^tK^-T S Ktg&4g(440mg, 
2.30mg)^x, ^T2B$raj»#L£ 0 EJ^Rfc*«Hl;U ft^^^ttffi 

tt*U W£T*«Lfco #e>tifeSjit«:^y jjV;u$7*.?w ±7774- 
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(»W« ; ^n^/UA : 9 8:2) MiCS/p ^ o h 7 4 - 

(Jgffi!^& ; ^d*;^ : * $ J 9 5:5) TflMH U 4-* 

- h(183mg, O.36mmol, 21°/o)£#fc 0 

lt, ^T^mst&i 20-21 (Ditsmzntio 

! Xttfll 2 0 

h 

HJ£#J 2 1 

' ftltM 2 2 1 

1 - -O' \/)\sir*c ^^/PJt?-;^ L - T^n y /!/- L - 7x — /i^T 9 — ^(700mg, 
1.77mmoI), H/^^Oml^^JSi^L^^^ 7i y* — /U (390mg, 2.12mmol), 

4 -is* *5-}X>T ^ J fc° y ^V(20mg), 1,3-i^y^ n^^I^/W^^f S K(547mg, 

i 

L-/cU;U-L- 7 ol^/UT 7 h(374mg, 0.67mmol, 38%)Sri#fc 0 

RMIfc LTJWToHlfiCT 2 3-24 ©<fc***r#fc. 

HMflBJ 2 3 
x^77=t-h 

HiSW 2 4 

*JfeW 2 5 

1- (1 — ^V^t^v'^/^^^- L - 7*0 y /U-L-p^ v-/V) -4- 
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(tert-y h A-) t'^y v?y(1.02g, 1.93mmol)<£>7< ^ J — A"(20ml)^i& 

)Vi!r3r*si3 }Vi£~)V- 1 L-'?Ti y yU- L - n ^ fcX9 ^V(700mg, 1.62mmol, 
^«S« 2 6 

1- ( l -- <^^/W-L-7°n y/U-L-o^ V/W) -4- (tert-^h^^ 
% tf^<5 v^^Omg, 1 .94mmol)<£> n nx^r >(10ml)^i-. h U 7 
/i^at-nftK(5nil)S:JP*, ^T?2R#P^#L*:o EJSStt&SMBft, #6ixfc« 

tt»***TW*«SMfc, **«UW-Ky »>A-CR«U iSETftSSLT, l- 
(1 -^w'^/I^-L-^d y^-L-nyf vvV) tr^7i ? V'(790mg, 1.94mmoi, 

quant)£r#£: 0 

mm^ LXs &r<ommm 27-28 ©fc£*«:#fco 
mmm 27 

Hffifl! 2 8 

1- ( 1 ~y ^^/p^/utk^/i— l-t"^ y /v- L-ti^-y/u) yf^y^v 

*16#i 2 9 

! -Ky^t^^/V^-L-/n y L - n 4 i/VT S K(1.55g, 
4.29mmoL), f*/^/^ y >-(1.42ml, 12.9iomoQ0N,N-^;< f/U*^7 5 F 

(20ml)«F«JCl, OtWt^?nJ K(0.47ral, 6.44mmol)$rffiT 2B*R!}«#L 

fejKfcJMESri'y *W7^^b^ h^77^- (iStttvS ; ^bd*W : * 
^y-;i^=9 9 : 1) -ClffiHU l -^y^t^^/^^-N- [ (S) 
- l -VT 7 - 3 s f-fr'? s f-A'] -L-^nyyr^ K(825mg, 2.41mmol, 56%) 
Sr»fc. 
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3 0 

^ry— /U(360mg,4.23mmol), ff-7t Kn 7 y >(20ml) CDfg ffii-s TA'ztls 
lOST-TB'C-C, 7*71/ y*-* A (LCH^IM/JMI, 2.64Bl f 4.22ni»l) fc&ljfc, 

N-;* h^rV-N-^f/b-L-a^yy / * K(860mg, 2. 12nnnol) , fF7t K 

n^^vdOmD^ffiSrJp^, i. 5ftBB«»Lfc. EiSJRfcttftitftT^si 

^■7^77^- (iSli|R;^ty:||«i^=3 : 1) U 2- 

( 1 — ^yy/^v'^^^/V- L-T/n y /u- l - n>f f7/-;i, 
. (200mg, 0. 47mmo 1 , 22%) Sr»fc. 

ftlfcfl 3 i 

2— ( 1 -"<y ^/l/t^e/^^-^- L - /n y L - n /f ^>;i/) - 2 - 

mmm 3 2 

1 -^^^^^-L-T'o y/I/-L-P-f i/^(360Bg f 0.99mol), N.N-v 5 

i 

' ^f/^;^7^ KUOnl) 2-7^7i; — (120mg, 1. Olmraol) ^ 

1-t Kn^^vy t Hyry-/V ; (l50mg I L llnnnol), 1- (3-S^«?vUT$ 
/7of*0 -3-31^*^*^$ K««KI[(210BB > H0w>l)«raA, Kfi 
TlB*|fflW*Lfc 0 Ka**lt*«rJii<., WHx^JtBLfe. ttfflaESrTkifc 
«*W»^^*^^AT|SI»Li MttETWiLfco WfotiteatiSrh^a:^ 

I <50nl)fcflM?U p- h/^>-^/Wf:V^l*|afe(20mg f 0. llnmol)^P^ v 41$ 

5^S5^^/V=3 : 1) TgSt, 1 <^^/W^^^/^^-N- [ (S) 
-3-y^/l^-l- (2— <V^^^rf-y f y^) 7^>^] -^^7; K 
: (310mg, 0. 71ramol, 72%) 4Hfc 0 
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mmm 3 3 

(360rag,0.99inmol) , T Y 7 t KP 7 7 V (10ml) ©jgjKK, TA-rf^StF- 1 
OtT, ? n Pjg&ffi^^/KO. Uml, 1. l5mmolK N - /• ^ & * U ^ 
(O.lSml.l.ltaioDfclOA., 3 0#fflft#Lfc o SS?»2-75/Wx; 
-MO. 12ml, 1. 12mmol) tin*., ££T 3 *|RHl#l, $ ?> I- 3 B*raSMTl-Jn^ 

»n*^*7-hy ****** mto***vMKm*L. 

(*U* ; : 1:1) t?**u 1 -*<l'5*yM-*f 

N- [ (S) -3-^^-1- (2-'***/*-T'/!)A') T***] 
-L-7°a y >7 5 K (330mg, 0. 73mnol, 74%) £#fc 0 

mtfl 1 4 1 mmiz. Lx&.T<nmmM 3 4 ©A:£**#fc. 

3 4 

Mtfl 3 5 

(a) TA'=t>f5L&LT**cV})A'9*'y K(0.42mL,4.48mmoi) ^-ft^^^^ 
50mL ii^«U78 < CICTv J ^ i 9 L ^/l'*^v / K0.96mL&«$>o < 9iBTLfcffl*>« 
x — cyj?^ut* ^^/w^-zw^y fA'-L-7 , n U^-L-Z/l-n/Ci/;-^ 
(1.5g.3.7mmol)0&<fcp< I 1 V>** 5mL 2 B*|8ifli# Ufc 0 h V =t**T 5 V 
3.0mL ZmaViSb\CA<fc\ZX£lblz3tifmVtW^<» i i> «E*KSr*fc** 

^v'j&A'j}?— i^/W-L-7°n y/u-L — //na^^— ^(1.30g, 3.22mmol, 
87%) (SSfeSKifitt) fc^fco 
H*£ LTBIT 

( b ) ! — s^i^/W^-^ V#A'jfc=/l'-L-7*n y /V- L - / A'n — 
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mmm 3 e 

(a) 1- ( 1 -^yi/;l/t^^;l/^^/^y i/^- L-^n y /l/) -L- 
/ /Vuj ^/V-ftt^ff-zv/r h^(0.10g, Q.2Qmmo\)(D'J^^'^/UM,r * Ko.SmL 
JgJSlC 2 , 6 - t*^ hU :7^*-n ^£&#g£(67mg, 0.26mmol)£ V ?i)>* V r> 

ftK^^-A^ (1:2) OSttfcffll^l (l-^y^«^;^-;^yy 
^-l-^p y/i^) -L-yyun^ vvt^^/v 2, hi; 7^tn^f 

(b) 1- ( 1 -^y^t^ri/^/^^/U/y v'/I/- y;i.) -L-y 

(c) 1- (1 — «yi;/i/t^>'^*^/yt/^-L-7 p nyyv) -L-y 
/pn>f vvM^ (R) - (-) -a-t h*i/7=.=./i>T'tT—b 

(d) 1- ( 1 -^y^wv^^^-^/y l-^p y /u) -l-/ 

(e) 1- ( 1 l - ^n y -L-S/Vuju 

(f) 1- (1 -^Viz/l/t^rv'^^-L-yn y/l.) -L-SA'Wft' 
/V^^^/V 2, 4, 6- h y^DP^y/oi— 

mmm 3 7 

1 — <>*jA***i,XA,ti=.fi>-L-7v* y V(250mg,1.0mmol)S:^P<^/^/V 
K l.25mL U 9 6 5^(0x^-^^31/^5*^ ( 1 ?IJ) t^^ffiL 

/PsM^TS K0.3mL®^ % 1 - (3 ->>7W S/:/nfcVu) - 3 -jh^/U 
#/M?^ ^ Kffi&ffi(46mg,0.24minol) 0^^f;^;WA7^ K0.3mLjg*£ £r#n 
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DL-2-7;y-3-^f;i/-l-^;-;K DL-2-7; / -2-* 
^/U- 1 -zffrj— /K DL-2-T^/-3-:7x— /U- 1 -^a/V-vK 2 

^3-/U*sUJ*T* K lmol gtffcfc 0.25ml ^ojglj^ O!) x^fciBlfcS b\^M V? 
n bVWu^T ;V 0. 045ml fc^fr^ftiOtoxT 2 0#jg|ffiS#£fTo*:&/tf 

4A 86mg ToTjflx.. \? V iS-V M.? u v ? u / — h(86mg, 0.4mmol)£r 

U (a) 1 -^<v^/u^^-v'^7WsR=i/u-L — y;u-DL-^!Jt-^ 
(0.6mg,K (b) 1 -*<>*JA/tt*/l3Asi£—A*-'L-'fxi y^- a -^^/u-D 
L-77^t- /K0.2mg), (c) 1 -^yyW^/V^-L-yn y /u 
-DL-7x-/I/7 5 - M0.2mg), (d) 1 -*0*J/Utti/jj/lstf=.A'- 
L-7°a y /l^-DL-^oin/W^y /KO.lmg), Rtf (e) 1 -"<^i/;Vjr 

L -T^D y jV- D L - / /W^ y ^—/U(0.1mg)£r#f:: o 

HffiW 3 8 

Xttffl 37i HttlcKS LTBTOf b**«r»fco 

(a) 1-tert-y h^rv'^/Kt*-^- L — ~fx* y^-DL-^77^7"^ 

(b) l-tert-^h^^/I^-^-L-T/o j; A—D L-'« U /U 

( c ) 1 -tert- -f h * t^/M?:^- L - :/n y /W- a - ^ ^/P- D L -77=t 

(d) l-tert-^ h^^/V/f^-L-7 p n.y^-DL-7xr:;]/77^t-/U 

(e) l-tert-^ h^rv-^/U^^^-L-^n y/l/-DL-7x-/^!) ft— A* 
( f ) l-tert-^h^v-^/^-^-L-^n yyU-DL-n^^-yU 

( g ) 1 -tert- b 3r ->rfr /MfcsA'— L-^py/U-DL-^nn^^ r^T 7 ^ 
t— 

(h) 1 ~ tert-:/K*v'#/M^/l'- L-^n y yl—-D L - 0 — jr h 7i^7 
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( i ) l-tert-y h^^^/U^^/W- L-y^n ]) /U-DL- S /W<V 

mmm 3 9 

y 3vi"7- h ^(0.30g, 0.68mmol)tf> ^frif^VKT ^ K 3.0mL ^ffiSr 6 <BO lOmL 

&(3 lmg,0. 12mmol ), 3 , &(25mg, 0. 12mmol), 4 - ^ h * 

/U^^/^E#K(22mg,ai2mmol), 4 - ^ n n£S#&(19mg,(U2mmol), 3f 5 
-^ p ^nng J g,l : K(23mg t 0.12mmol), 4 - ^/u^-ngcSS^nn^O.^mmoOs £: 
SJ«d!)n;cfc»:7 y y £ ^(25mg,0.43mmol)^-ett-?tV^*P^, SiftfcT 8 B# 
mmWLtz 0 4mL ^-T-/U*^tb^ni-*DX., lmL C0fflfPEW*£*$>o < 
S xJ:<a^L^-x^SSrttWLfc 0 «cE»i(gL, (a) (1— <>*J***is 
jj/VtfzL/V-L-yny/ls) -L-y/Un^i//U^^/l/ 2, 6 - tr* h y 
yttitf-A^y/x.— K (b) (1 — <y - L - y d y 
;u) -l-z/vp^wm^ 3, 5-^Fp-<y/x- ( c ) ( 1 - 

t h^r^^/W^^^-<^/3i— K (d) (1 -^yiS/U**ci/%/l>7$~;l>-L- 

' -fv Vsu) -L-/^p>T i/frti^iV (e) (l- 

i 

-^nn^y/x-b, (f) (1 — z>i?/ujr*i/%;U7$^;l>- L -7° 

^JfiW 4 0 

j mmm 39t nit \^xwY<r>it^m^t^ 

(a) ( 1 -><y^t^v'^/^^/l'- L-^n !J ^ - L - J ivu 4 is A** 

(b) {l-^siSA'tti/UjU'iS—A — L-ynU^) - L - J 4 i/fr* 

(c) ( 1 L-^n D ;V) -L-y/vp^^/p^ 
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2,4, 6 - h>; * fvVO';/:*- h 
(e) ( 1 ^/V^^- L - T'n U A) -L- J JVvj ty/V* 

4 1 

h y ^ U v^lmmol/g, 60g, 60mmoVg)^rT^=f >%MT , fiv^Sffc 
^fl/y 600mL t r^Kftfc fcV<5 ^>(25.8g, q.30mol)^^*^ 

pt^uv lOOmL S&^^-T y^o-ir^^^TS ^ 

(60mL,OJ4mol)£;!>0;£T,£&*g#g£ 9 Lfc 0 U^XfcJIil'Lttft^f-^ (5 
OOmL) . ^f^A7$K (5 0 0mL) , v?-f V tVVT/U^-/^ 
(5 0 OmL) „ ^^/UA7 5 K (5 OOmL) *9 J— (5 0 OmL) „ 
m-x/U (5 OOmL) , SrJBV*Ji&*frLfc. ^Tl0WL*©»SfcW 

JiiSUv^^ 1.2g(ab.l.2mmoI)T^>5:8*cD 12mL v 4 fr9—^*-~-7\zM%Jfc.}zZ. 
5(- N-a - 9—7/1^*1^^^^ h^-Sotf/M^/U^y v'>'(594mg l 2mmoI), N-o 
- 9 - /V^ h^r^/W/^^/Ut Kn^rV^n y V (706mg,2mmol) > N- 
a - 9 - y/^-fr b =*r v^/U/tf — /U- L - n ^ v->-(706mg,2mmol), N-a - 

9 — h^r->^7/U^^/U— D— o-Y ->V(706mg,2mmol), N-a — 9 — 

y/^;^^':=./^'7 l h^S/J&A'^^/l'—L — 7*^/1^7 = ^(774mg,2mmol), N-a — 
^^r^/U/^^/U-D-y ^^/VT^=^> r (774mg,2mmol), N- 
a - 9 -y/tofU— h*V*A^2K=>U- L-y"n ]) ^(674mg,2mmol), N-a — 
9 -7/i,j-u~/U? h*^#/M?:^/u-D-y p n y >(674mg,2mmol)Sr'tix ; etuSfJ 

y j*-t*P y ^/-^^^^^A^^ri^y/L/^ny^^yai— h 
(1.04g,2mmol)(D^7t ?vU*/U^T ^ K8mL t *M V*?* 2 t°/U:x^/VT $ >-0.88mL 
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v?ySr^^fW;^7; K6mLX3 TUfcifrLfco £ bi^n^O^A^-^ 
a. ^ 20% t°-< y *J><Oi?* f^*^A7 ^ KSS£ 6mL £J!jQ;i 2 HftngNftKfr 

ttoTiateaiffLfco sisatRgiaaLu^^^^^/u-^r^ KemLX3 

*^*;W*rS K0.5niL*lW*.^^VS:ll»R*-&, -ttl-eix lmol/L fcMKLfc 

o.2mL h y r /-a— i — f /p-^v- h y t°p y >v 

5 K3mLX3, iS J ft:p«^l^^2mLX3, y ^ 3mLX3, r/V 3mLX3 "Cffi 
*U 1 fi««EE*Lfco *n?ii<OUi?v^ 1 0% h y 7^aM3»»<o«[ft 
y^u^JS^2mLToAflx. x a»f>l«NB*Stt;S*fc. S«VR9Wil^J: 
o-CK»»^lR*LWET«*L, (a) 1 - ( 1 -*<:/i?A>it*i/l3 

! -L-t Kn^^7 p a!i;^!Ji/;H:^7v f ^ (b) — 

v^/t/jtfnyl— L- t KD^V7'ny/i'-L-t Kn*^ny^) tV<7 5^>\ 
(c) 1- (1 -^0-^yUd-#^*^2p=/W-L- t Kp*^d y/P-L-n 
>fi//U) t><9^>\ (d) 1- (1 «^y^t**>^#^-L-t Ko 
^S/^n y/i/-D»n>f i/yv) (e) 1- ( 1 -^^/l/** v-^/V 

j ^/U-L-l: Kndri/^ny;l/-L-7x^77^) (f) 
1 - (1 — <^i;/U^i/5&/U^/WL-t Kn^Wn y;l/-D-7s-/P7 
tr^9i^^ (g) 1- (1 -^^^/W^^^/UtK^/u-L- t Kn 
*^ny^-L-/o!//U) ^7v?^, &l>* (h) 1- (1— O-vVW"* 
v'#/l'/tf=:/l'-L- t Kn^r^py^-D-7 P ny;i/) K^vi/^trW&o 

mmm 42 
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(01) 1- (1 -^^^/U^i/^/V/^ylz-L-^n U/P^y is/UV^y*?^ 

(02) 1- ( 1 -^y^/l/^^/U/f x/P- L - /n !i /U- L - t Kn^rv'T'n 

(03) l- (i -^yiP;i-**i/$/\/#~;i'-L-'7v y^-L-n^^) 

(04) 1 - (1 — <y^^^/f^-L-^ny^-D-D^^) 

(05) 1- ( 1 -^<y syU- L - !J ^- L - 7 x ^7 5 = 

(06) 1- (1 -^>i//l'**i/jJ/l'#~JU--L-yv y/u- D - ^ ^ -^7-7 ~ 
7P) t^^i/V 

(07) 1- (1 -+<^i?Astt*sl3Jl>iRzi/l>-'L-7x2 3J/U-L-/n JJ ^V) t°-< 

(08) 1 - (1 -^yi/;WV^/^^/KL-yD y /U-D-^n U/i^) t°-<^ 

(09) l - ( l ~-'<i'isA'**H/%n>tf=i;i>4r}) is/i*- l-:/p V ^tr^ 

(10) 1- (1 — ^/u-L-^n y;u-L- t Kn 

(11) l- (l -^y^/^^^;^]] ^- y /P- l-p^ 
/u) fcV^i^ 

(12) 1- (l~^0^/U±^-y^/U^=i/U^]) WU-L-^nU/l^-D-n^i/ 
/U) fcV*? 

(13) 1- (1 -^y^/U^^/I'^ 

(14) 1 -(1 -<<lsi?/l'tty%/l>tf=-Jl>#'}) V/U-L-y^n Ij/U-D-^m^/P 
77^) t°^7V^ 

(is) i- (i -^v^^v^/v^/u^y ^/u-l-^d y /u-L-^n y 

/u) t°-<7y> 
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(16) 1- (1 -^^i//Ust3ri/jjs\,7$=L/\str}) is/v-L-^v y/U-D-^P ]) 

(17) 1- (1 -'<l/i/;l>sf*ci/X/l'7$~;l>-L- t Vv*ci/Zfu y/u-L-J V 

(18) 1 -[1 -^^Vfrtti/Xfrifc-jV-L- t KB*^Bj^-(N«e-7 
! ir ^/^)- L — !) ^n/U] fc>< 7 v? y 

(19) 1 -[ l L — fc Kd^v'/d y yu-( N _ E _^ 

(20) 1 -[ 1 -^y^Vt^^/^-yl/- L - fc Kn y (O- t e 

r t-^yU) -L-^l^-^ie 0 ^^ 

i 

(21) -^V^/V^ar^^-yu-L-t Kn^rV7°ny/P-5- (2- 

i t 

(22) 1- (1 -^y^^^^;K-/V-L-fc Kn^t/^n y/U-N- i n 
- t -zf h^v^yv-Ttf-yu-L- b y ^h^r^yv) t°^7^y 

(23) 1- (1 — ^^i^/W^^^y^^y^-L-yn yyP-L->Y VD^t/y^) 

t (24) 1 -[i ~'<>'i?ju**cUX/i'tf^/u-L--7v y /^-(N-E-rir^/U)- 
L-y ^-yujfc^^o^^ 

(25) 1 -[1 — <yi?/Utt*slJA'7$—fr-L-'?u yyl— (N-e — ^y^/Wt^ 

(26) 1 -[1 -- O^yV^i/^^yU-L-^a (O- t e r t 
yu) -L-^U-^-^/^]t°-<7 i/> 

I (27) ^y^t^r^^f-^-L-rP (2-^-yV) 

(28) 1- (1 — ^i?/V&*ci/% ;Vi£=L;l>- L-^p 3J yP-N- i n- t -:/ h 

y ^? /U/J?-;U- l - h y / h 7 r f^v^ 

(29) 1- {l-^>'i?/U#*i/%/U7$^/l'-L-7ny/l'-L-i/?v^*>/U 

(30) 1 -[1 -^yit/Utti/jj/Utf-sU-L-Zfn V/^~ (O-t e r t 
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M — l— itm y /v\ tr*<7 

(31) 1- (1 — iV^/U^^^^^^-^-L-^n y/U-L-^^^/P) tf 

(32) 1 - (1 — ^i?/u**v'*>^sK=/U-L-^ , n y/U-L- ^^-^^yv 
2£ffi#j 4 3 

( 1 —^^S^/V^-* y WV- L - 7"n y />) - L - 7 v 
/^n^ y fvl^ h >-(0.33g, 0.66mmoi)^oi ^ y — /u 3.3mL 1 1 ^ffcgfcf: 

l-*lrFo#£L*ft*ftC4-* h^r^ymr-; K(10Xmg,0.06mmol), 
4 - Y ^ ^V^r-fe ^ KffiKffi(10.3mg t 0.06mmol), 1 n^P If 

/U- 4 —4 % /UT± h^*T I K(10.6mg,0.06mmol)s 1 If i*"^ n - 

[3, 3, 1] -4 -it? f-^^T % K(l 1.8mg,0.06mmol), 4 - ^-/U-T ^ 
y^vy'^^-T * KiSK*&( 1 3 . Omg, 0 . 06mmol) N 4 — OV/V- 1 - tf 7 v^/l^ 
t7; K(14.1mg,0.06mmol), 4 - fcf n ]) *J n ^><> 1/ itT 5. Kttttti 
(14.6mg,0.06mmol), 4 -f^frT ^^yXW ^ Kffi^(14.7mg f 0.06mmol), 
a -is 7 Vfv f/U^lszS/U^V t-r(14.9mg,0.06mmol^ 1 — Oi?/^- 3 - 
tf p y v^/l^^T ^ K|g^ii(15.6mg,0.06mmol). 4 - v^n tf /UT ^ J ^ W 
^•^T ^ KJ£&*(16.6mg,0.06mmol). SrSHBfcJn*. 8 0 'CiSffi Lfc 0 SSESrSE 
g5fcU (a) N-{1- [2- (4-/ h*^7x=^) fr/-4-> fA/J ) 

- 1 — s^^/u i -/<y^t^v^/wf r:/i//y wk-^p y V7 ^ h\ 
(b) N-{l-[2- (4 -4 ^;^7/-4-^/^] }-!--< 

l/J-fr 1 -^^^^i/*/l/aR=A/^ y WW--;/* y h\ (c ) N -1 

- { 2-[ ( 1 - *✓/!/) * ^>OW AO * f/^T/- 4 ->f AO } 

- l 1 -^y>/;i/t^V^;wf=;^y U/u-L-yu y yj ^ h\ 
(d) N-{l-[2-(l -TV Vis? a- [3, 3, 1 ] - 4 -it 9 ^A*) ^T 

4— < AO } - 1 1 iV^/U^-dr^/u^— A^y v-/U-L-^n y 

^TSK, (e) N -l-{2-[(4-^^^T^/7ni^) ^T^-4-^;^]} 
~ 1 -^>^A' 1 -^^Ao^v^A^-A-^y is/u-L-yn y V7 ^ h\ 

(f) N -l-{2-[ 1 -(4-^^^/Ut°-<7^^/U) fr/-4-^/U] }-l 
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-^V^/U 1 — vvb-L-^n ]} h\ (g) 

N -l-{2-[ (4-t°ni;^^y'^^;V) ^T/-4— { /U] )-l-^y^-/V 

1 '>;K-^p V^T 5: h\ (h) N -1- ( 2 

-[ (4-i/xf;P7;y7x^) ^7i/-4— fA-] } - 1 °yf/b 1 

y'>t^'>^^^/^!l v'/H-T'd !i >7 ; K, (i) N-l-{2-[ (v- 
? ny p v¥/\'7^~/u*3-/U)T^ J ^T^/ - ^ }- 1 — 'y^u 1- 
-cyv f ;^'>^/P^-/^U v^-L-^n yyrU\ ( j ) N -l- { 2-[ ( 1 

y WK-^n y ^ h\ &U<(k)N -i-{2-[ (4 
-^^ufcVUT^/^^-/^) ^r/-4-^/v] }-l — ^y^jv l v 

i 

Ref : #4ff*9 

. ex. : -mmm^ 

j 

mp. : j&£ 

H l -NMR : &8ifi*J!&*-t* h/U 
TUS: TMSrtSBSJp 
Anal. : 7G3&#tff« 
calcd. : ttJMI 
| found : 

m/Z : ftftd«W (m/Z) 
n/e : RS#*r« (m/e) 
FAB: FABS 
APCI:APCIfe 
Str. : 
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Ph : 

Bn : ^Vi/^S 
i-Bu : >f 

1-pipe: tV^i^/^g 
Boc : teit-y h^i^/Utf-A'S 
Z : ^^/u^r^/Utff^S 
Py-3-yl : 3-t°y^/u£ 

Mes:^>^g (2,4 t 6-hy^f;V7ir:^5) 
Ac : T-fe^/I^S 
Bu : 

! 

Et : ^/l>m 
Pyra-2-yl : t°7^-/^S 

2, 6-CF 3 -C 6 Hg : 2, 6- tfJ* h JJ 7* ^vl^^/l^g 

2, 6-Cl-C 6 Hg : 2, n n 7i^/« 

2, 4, 6-Cl-C 6 H 2 : 2, 4, 6- h V ? a a7x^i 

3, 5-N0 2 -C B H 3 : 3, 5-v*~ h n y^/i-g 

3, 5-Cl-C 6 H 3 : 3, p n 7i4/i/£ 

3-F-4-0H-C 6 H 3 : 3-7/^^-4-rt: Kn^:?*—^!! 

HPLC : mfc? n v hA> OKB : E&K L-71MHW>^\ L-7200M*- 

>^5-, L-74000V*Bft, D-7500S^n^x-*&3I£g) 

HPLCtfS : w h-^xx^M Yfi> (3£E : Thermo QuestftSS. TSQ7000) 

#a : 9KU^a (#7-^ : ^/i^ttS! LiChrospher 100 RP-18 (4. Omm x 25mm, bfi m 
\ ^ : ^ HPLC grade MeOH(A452J-4)<t&@7k(ff5J-4\ Bi*fb^ 
■ h y 7^*niHKW» Cat No. 40578-00)) , SKttittt : 5mmol b V 7si>*u 
ffimcDHeOmWi : 5mmol b y 7/^ngffi6^B*^K==5:95- 100:0(0^5^ 
^bfrMtTWninl 55MBK 100:0t?3^KSEffi, : 2540^ ) 
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#b : Stm&frb (XyJ± : !7^a:.A£/H±H A-302 S-5 ODS coluran(4. 6mm x 150mm, 
: HPLC grade MeOH (A452J-4)£S®*(W5J-4)£rffl 

V\ 0. 5* h y ^/^Dg^coMeOHS^tO. 5* h y ^/^n|^^^e 7 kg}K=20:8 
0M00:0o^^>hSr^ttT0.8mL/Hiin)l5m 100:0£l S^Kffi, ft 
ffl : 254^ ) 

#c : mm&i*c ($yJ* : !7-f ^Ai/-tUB A-302 S-5 ODS column(4. 6mm x 150mm, 
5it*\ mt:74$"Y-m HPLC grade MeOH (A452J-4) fcJHMc(l5J-4)fcfl! 
t\ 5mmol h y :7^n|f&<z)MeOH^ : 5mnol h V ^/^Pg^^e*^Jg=5 
:95-100:0<^^^vh^ttTlniL/min2O^H5Effi, &tti : 220^ ) 

#d : ffiM&ftd »7^: W^i^HtS! A-302 S-5 ODS column(4. 6mm x 150mm, 
Snm\ : HPLC grade MeOH (A452J-4)t^g^(?5J-4)Srffl 

V\ 5mmol h y y/U^ammvmmm : 5mnol h y 7/^ng^^g^^=l 
0 : 90-60 : 4Q<Dyyi?=z V ^;WTlmL/miQ2 O^SEffl, : 220^ ) 

#e : iiftW^fre (#7^ : rM^A>>H4®f A-302 S-5 ODS column(4. 6mm x 150mm, 
5miX « : i/+HR HPLC grade MeOH (A452J-4)i:JIB*(f5J-4>t« 
lr\ 5mmol h y 7^taim^MeQBiMR : 5mmol h y ^/^crftK^®7k^=5 
:95-100:0<o^5^^hSr^trWBinl 5#fBMttk : 220ITOO ) 

«f : ffim%& f <#?A : ^xVHlil A-302 S-5 ODS column(4. 6mnx 150mm, 
5mm), mm : 7 -r>*-« HPLC grade MeOH (A452J-4) t^S7K(W5J-4)Srffll> 
, Smmol h y ^/^aRgg^MeOH^fK : 5mmol h y 7/^ng^^B*Sffi=50: 
50-80:20<D^7^>-hS:^tTlmL/min2 5»raffif±i, &fctj : 220^ ) 

ret time: V (retention time) 

p-Cl-DL-Phe: DL-p-^tin-7x-;V77-/US 

0-(=O)-DL-Phe: D L- & -<5r h 7x^7 7->^£ 

L-Lys-N-e-Ac : (n-e-TIt^/U) -L-y^/u£ 

L-Lys-N-c-Z: (N-B-'<>i//utti/%;U7$~A') -L-yy-;kS 

L-Thr(O-Bu-t) : (O-tert-^/P) -L-^U^-/WS 

L-Trp-N-Boc: (N-tert-^ h^ri/^/^-yu) -L- hy7"h77^/H 
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R R 

I R 3 I 

CHiOH m p . : 



Rf 


R ! 


R 2 


R 3 




1 


Z 


Bn 


CH 2 OH 


mp. : 1 3 4 - 1 3 5TC 


2 


z 


/-Bu 


CONMefOMe) 


m/Z : 4 0 6 (FAB M + + 1 ) 


3 


z 


/-Bu 


CH20H 


m/Z : 3 4 9 (FAB, M + + l) 


4 


z 


/-Bu 




m/Z : 3 6 2 (FAB, M* + 1 ) 


5 


z 


/-Bu 


COf/^NBoc 
w 


m/Z : 5 3 1 (FAB, M + + 1 ) 


6 


PhCO- 


/-Bu 


CHjOH 


m/Z : 3 1 9 (FAB. M++ 1) 


7 


PhCO- 


/-Bu 


/ — v 

CON NBoc 
\ f 


m/Z : 5 0 1 (FAB, M + + l) 


8 


H 


/-Bu 


CH 2 OH 


m/Z : 2 1 5 (FAB, M + + 1) 


9 


H 


/'-Bu 


CON^NBoc 
> t 


mp. : 1 4 6- 1 4 7<C 


10 


PhSOj- 


/-Bu 


CON^NBoo 


m/Z : 5 3 7 (FAB, M + -f l) 


11 


PhNHCO- 


/-Bu 


CON^NBoc 


mp. : 1 7 4- 1 7 5t 


* 7 


Rf. 


Str. 




12 


0 

So 

-HCl 


m/Z: 2 7 2 (FAB, M+-C 1 ) 
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%t 8 

R' 0 a> 



Ex. 


i 

R 


R 


R 




6 


Z 


Bn 




m/Z : 450(FAB, M"+l) 

'H-NMRfDMSO-cU, TMS) 

6: 1 .60-1 .74(7H,m), 2.0 1 -2. 12( lH,m), 2.71 - 
2.96(3H,m), 3.16-3.45(5H,m), 4.20- 
4.26(lH,m), 4.63(lH,dd), 4.95(lH,dd), 
5.06(IH,dd), 7.15-7.38(10H,ro) t 8.20(lRd> 


7 


Z 


Bn 




m/Z:464(FAB,M*+l) 
Anal. C^HssNjO* 

C(%) H(%) N(%) 
calcd. 69.96 7.18 9.06 
found 69.87 7.25 9.00 


8 


Z 


Bn 


CON^NMe 


m/Z : 479(FAB, MT+1) 

'H-NMRpMSO-dfi, TMS) 

6:1.65-1. 75(3H,m), 1.86-1.92(lH,m), 1.98- 
2.18(7H,m), 2.67-2.97(2H,m), 3.26- 
3.44(6H,m), 4.19-4.26(iH,m), 4.88- 
5.11(3H.m), 7.14-7.38(10H,m), 8.29(llidd) 


9 


Z 


Bn 


CON~"o 


m/Z : 466(FAB, M*+I) 

! H-NMR(DMSO-d<5, TMS) 

A:1.65-1.74(3H > m). 1.96-2. 12(lH,m), 2.67- 
2.98(2H,m), 3. 10-3.44(1 0H,m), 4.17- 
4.26(lH,m), 4.88-5. 1 l(3H,m), 7.16- 
7.38(10H,m) t 8.32f ladd) 


10 


Z 


Bn 


CON^> 


m/Z : 436(FAB, M*+l) 

*H-NMR(DMSO-d«, TMS) 

8: 1.69-1. 73(3H,m), 1.80-2.20(3H,m), 2.72- 
2.89(2H,m), 3.32-3.42(3H,m), 3.62- 
4.11(3H,ra). 4.17-4.25aH.m), 4.38flRdd). 
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4.96(lH,dd), 5.06(lH,dd), 7. 1 5-7. 3 8(1 OH, m), 
8.22(lH.m) 


11 


Z 


Bn 


con C3" oh 


m/Z :480(FAB, NT+1) 

'H-NMRfDMSO-de, TMS) 

6:0.90-1.80(7H,m), 2.08(lH,brs), 2.64- 
3.14(4H,m), 3.28-3.46(2H,ro), 3.52- 
3.66(2H,mX 3.75-3.88(lH,m), 4.17- 
4.27(lH,m), 4.68(lH,dt), 4.88-5. 12(3H,m), 
7.13-7.38(10H,m), 8.17-8.36(lH,m) 


12 


PhCO- 


/-Bu 


coi/""Voh 


ra/Z:416(FAB,M*+l) 

'H-NMR^MSO-d*, TMS) 

6:0.72-0. 90(6H,m), 1. 10-1.52(4H,m), 1.60- 
1.90(6H,m), 2.14-2.2I(lH,ra), 2.80- 
3.30(2H,m), 3.35-3.95(5H,m), 4.44- 
4.61(lH,m), 4,72-4.80(2H,m), 7.29- 
7.52(5H,m), 7.97-8. 16(lH.m) 


13 


Z 


Bn 


COCH 2 SPh 


m/Z ; 503(FAB, 1VT+1) 

'H-NMRpMSO-dfi, TMS) 

6:1.50-1.90(3H,m), 1.94-2.05(lH,m), 2.76- 
2.87(lH,ro), 3.06-3. 15(lH,m), 3.35- 
3.44(2H,m), 3.91-4.26(3H,m), 4.55- 
4.76(lH,m) f 4.95-5. H(2H,m), 7.17- 
7.43(15H,m), 8.48(lH,t) 


14 


z 


Bn 


CHO 


m/Z:381(FAB,M*+l) 
'H-NMR^DCU, TMS) 

6:i.50-2.25(4H,m), 2.70-3. 1 6(2H,m), 3.37- 
3.52(2H,m), 4.10-4.62(2H,m), 5.09- 
5.14(2H,m), 7.09-7.37(10H,mX 9.41- 
9.60flH,m) 


i j 




i 111* 

J-oU 




m/Z : 347(FAB, M>1) 
'H-NMR^CDCb, TMS) 

6:0.87-1.02(6H,m), 1.41-2.49(7H,m), 3.38- 
3.66(2H,m), 4.22-4. 58(1 H,m), 5.00- 
5.32(3H.m). 7.23(6H,m). 9.39-9. 53 (lH,m) 


16 


PhCO- 


r-Bu 


CHO 


m/Z:317(FAB f M*+l) 
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'H-NMRtCDCh, TMS) 

6:0.88-1 00(6H,m), 1 .45- 1 .52(lH,m), 1 .66- 
1.78(2H,m), 1.84-1.87(lH,m), 2.03- 
2.12(2H,m), 2.47-2.53(lH,in), 3.45- 
3.58(2H,m), 4.41-4.47(lH,m), 4.85- 
4.88(lH,dd), 7.40-7.50(6H,m) t 9.58(lH,s) 


17 


Z 


Bn 


j 
I 


m/Z : 425(FAB, M*+l) 
l H-NMR(CDCI 3 , TMS) 

8:1,50-2.25(4H, m), 2.63-2.97(2H,m), 3.20- 
3.47(2H,m), 3.70-4.05(4H,m), 4.29(lH,brs), 
4.40-4.55(lH,m), 4.70-5.02(lH,m), 
5.16(2H,brs), 7.1 5-7.3 5(10H,m) 


18 


Z 


Bn 


CH=CHCO- 
OEt | 


m/Z:451(FAB, M*+l) 
I H-NMR(CDC1 3) TMS) 

8:1 .24-1 .32(3H,m), 1 .77-2.29(4H,m), 2.60- 
3.02(2H,m), 3.20-3.58(2H,m), 4.11- 
4.21(2H,m), 4.30(lH,brs), 4.80-4.97(lH,m), 
5.14(2H,brs), 5.73-6 : 02(lH,m), 7.06- 
7.10(lH,m), 7.20-7.52(1 lH,m) 


19 


Z 


Bn 


! 

i 


m/Z : 503(FAB, M + +l) 
Anal. C2SH30N2O6 

C(%) H(%) N(%) 
calcd. 69.31 6.02 5.57 
found 69.04 6.25 5.67 1 


20 


Z 


Bn 


COOPh 


m/Z : 503(FAB, M*+l) 

'H-NMRCDMSO-d*. TMS) 

8:1.50-2.25(411,01), 2.67-3.5 l(4H,m), 4.17- 
4.27(lH,m), 4.47-4.55(lH,m), 4.82- 
5.18(2H,m), 7.16-7.42(15H,m), 8.10- 
8.24(lH,m) 


21 


Z 


i-Bu 


coo-Q" N ° 2 


m/Z : 484(FAB, M*+l) 

'H-NMR^MSO-d*, TMS) 

8:0.8 l-0.97(6H,m), 1 .64-1 86(6H,m), 2. 12- 
2.24(lH,m), 3.38-3.61(2H,m), 4.26- 
4.34(11^10), 4.24-4. 57(lH,m), 4.88- 
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5.19(2H,m), 7.22-7.42(7H,m), 8.24- 
8.33(2H,m), 8.54-8.62flH,m) 


22 


Z 


Bn 


F F 
F F 


m/Z:563(FAB,M>l) 

l H-NMR(DMSO-d6, TMS) 

6:1.65-1.85(3H,m), 1.99-2. 15( I H,m), 2.81- 
3.50(4H,m), 4.20-4.27(lH,m), 4.83- 
5.13(3H,m), 7.09-7.37(10H,m), 8.69- 
8.79(tRm) 


23 


Z 


Bn 


COO-(^-N0 2 


m/Z;518(FAB,M^+l) 

l H-NMR(DMSO-d6, TMS) 

6:1.65-1.85(3H,m), 2.02-2. 14(lH,m), 3.03- 
3.50(411,111), 4.22-4.30(lH,m), 4.60- 
4.72(lH,m), 4.81-5.14(2H,m), 7.14- 
7.38(12Hjn), 8.28(2H. dt\ 8.70aH.dd) 


24 


z 


/-Bu 


F 

COO-(^-N0 2 


m/Z : 502(FAB, NT+1) 

'H-NMR(DMSO-d 6t TMS) 

6:0.80-0.96(6H,m), 1.61-l.92(6H,m), 2.12- 
2.24(lH,m), 3.35-3.50(2H,m), 4.26- 
4.34(lH,m) t 4.42-4.50(lH,m), 4.87- 
5.15(2H,m), 7.17-7.37(6H,m), 7.44- 
7.52(lH,m), 8.23-8.28(lH,dt), 8.61- 
8.64flRdt> 


25 


z 


/-Bu 


CON^NH 


m/Z:431(FAB, IVf+i) 

'H-NMRfDMSO-dtf, TMS) 

5:0.74(3H,t), 0.86(3H,dd), L27-1.65(3H,m), 
I.74-i.84(3H,m), 2.02-2. 18(lH,m), 2.57- 
2.70(4H,m), 3.28-3 .48(6H,m), 4.21- 
4.34(IH >m ), 4.63-4. 76(IH,m), 4.90- 
5.08(2H,m), 7.28-7,37(5H,m), 8. 1 i- 
8,Z2(lH,m) 


26 


PhCO- 


/-Bu 


OON^NH 


m/Z ; 401(FAB, M*+ 1) 
! H-NMR(CDC1 3 , TMS) 

8:0.89(3H,d), 0.97(3H,d), 1.43-2.30(7H,m), 
2.80-2.95(4H,m), 3.44-3.66(6H,mX 
4.71(lH.dd\ 4.93-5.01OH,m). 7.17(lH.d). 
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7.38-7.55(5H,m) 


27 


PhNH 
CO- 


/-Bu 


CON^NH 


m/Z : 416(FAB, M*+l) 
H-NMR(CDCl3, TMS) 

6:0.91(3H,d), 0.96(3^), 1.43-1.74(3H,m), 
2.00-2.27(411,1X1), 2.82-2.96(4H,m), 3.42- 
3.69(6H,m), 4.44(lH,dd), 4.88(lH,dt), 
6.93(lH,brs), 7.02(lH,t), 7.11(lH,d), 
7.27(2HA 7.44(2H,m) 


28 


PhSOz 


/-Bu 


r~\ 

CON NH 
\ — t 


m/Z : 437(FAB, M*+l) 
! H-NMR(CDC1 3 , TMS) 

&0.92(3H,d), 0.98(3H,d), 1 .50- 1 . 84(6H,m), 
2.11-2.17(lH,m), 2.81-2.97(4H,m), 3.20- 
3.27{lH,m), 3.43-3.61(4H,m) t 3.68- 
3.74(lH,m), 4.13(lH,dd), 4.92-4.98(lH,m), 
7.42(lH,d), 7.53-7.57(2H,m), 7.61- 
7.66(lH,m), 7.87-7.90<2H,m) 


29 


z 


/-Bu 


CN 


m/Z : 344(FAB, IVT+l) 

'H-NMRflSMSO-ck TMS) 

6:0.80(3H,d), 0.88(3H,d), 1.51-1 60(2H,m) t 
1.63-1.69(lH,m), 1.75-1.87(3H,m), 2.09- 
2.25(lH,m), 3.34-3.49(2H,m), 4.14- 
4.24(lH > m), 4.68-4.77(lH,m), 4.97- 
5.11(2H,m), 7.27-7.38(5H,m), 8.70- 
8.79(lH,,dd) 


30 


z 


/-Bu 




m/Z:430(FAB,M*+l) 

! H-NMR(DMSO-d6,TMS) 

5:0.80-0.96(6H,m), 1.46-1.86(6H,m), 2.04-2.2 
4(lH,m), 3.29-3.46(2H,m), 4.24-4.37(lH, 
m), 4.92-5. 10(2H,m), 5.39-5. 56(lH,m), 7.2 
l-7.40(5H,m), 8.20(IH,d), 8.25(lH,d), 8.33 
-8.48(lH,m) 


31 


z 


/-Bu 




m/Z : 480(FAB, Nf +1) 
'H-NMRfDMSO-d*. TMS) 
6:0.87(3H,dd), 0.97(3H,dd), 1.55-1.85(6H,m), 
2.07-2.23(lH,ro), 3.30-3.45(2H,m), 4.27- 
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4.37(lH,m), 4.94-5.09(2H,m), 5.49- 
5.62(lH,m), 7.25-7.38(5H,m), 7.64- 
7.71(2H,m), 8.23-8.29(2H,m), 8.52- 
8.58(lH,dd) 


32 


Z 


/-Bu 




m/ZA36(¥AB f M*+\) 

l H-NMRpMSO-d 6 , TMS) 

6:0.78-0.98(6H,m) ( 1.50-1.95(6H,m), 2.05- 
2.25(lH,m), 3.29-3.50(2H,m), 4.22- 
4.35(lH,m), 4.84-5.24(3H,m), 7.10- 
7.75(9H,m), 8. 58-8. 72(1 am) 


33 


Z 


/-Bu 


-50 


ra/Z:452(FAB,M + +l) 

l H-NMR(DMSO-d 6 , TMS) 

6:0.76-1. 00(6H,m), 1.45-2.00(611,111), 2.10- 
2.31(lH,m), 3.35-3.52(2H,m), 4.26- 
4.44(lH,m), 4.90-5.28(3H,m) t 7.26- 
7.52(7H,m), 7.92-8.09(2H,m) t 8.80- 
8.88(lH,m) 1 



m 9 



Ex. 


Str. 




34 


CI" 1 
Wo 

^0° k 


m/Z:331(FAB,Ivr+l) 
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m i o 




X-CO-R- 



Ex. 


R'-(G)n- 


R 4 


-X-CO- 


R a - 




35(a) 


Z-Gly 


H 


L-Nle 


H 


] H-NMR(CDCl3,TMS) 

6 :0.88(3H,t), 1.3(M.32(4H,m 
), 1.55-1.63(lH,m), 1.83-1. 
97(2H,m),2.04(lH l br) > 2.10- 
2.17(lH,m), 2.36-2.38(lH, 
m), 3.39-3.45(lH,m), 3.56( 
lH,m), 3.97-4.07(2H,brs), 4 
.32-4.42(lH,m), 4.61-4.64(1 
Jim), 5.11(2H,sX 5.69(1H, 
br) t 7.2I(lH,dX 7.31-7.36(5 
H,m), 9.53(lH,d) 

m/e 404 (FAB) 


35(b) 




rl 




IT 
11 


n-INMK^UJL/Ub, 1 Mo J 

6 : 0.87(3H,t), 1.23-1.28(4H,m 
X 1.80-2.35(6H,mX 3.5 
5(2H,brm), 4.30-4.42(2H,m) 
f 5.17(2H,s), 6.39(lH,br), 7 
.34(5H,mX 9.57(lH,s) 
m/e 348 (APCI) 


36(a) 


Z-Giy 


H 


L-Nle 


2,6-CF 3 -C6H3- 
COOCHr 


m/e 674 (FAB) 

HPLC #a rettime:12.04min 


36(b) 


Z-Gly 


H 


L-Nle 


2.6-C1-C6H3-C 
OOClh- 


m/e 606,607,608,609 (FAB) 
HPLC #a ret.time:12.49min 


36(c) 


Z-Giy 


H 


L-Nle 


Ph(OMe)CHC 
OOCHr 


m/e 582 (FAB) 

HPLC #a ret.time:13.10min 


36(d) 


Z-Gly 


H 


L-Nle 


Ph(CH 2 ) 3 COO 
CH r 


m/e 580 (FAB) 

HPLC #a ret.time:11.87min 
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36(e) 


Z 


H 


L-Nle 


2,6-Cl-C6H3-C 
OOCH2- 


m/e 549 (FAB) 


36(f) 


Z 


H 


L-Nle 


2,4 f 6-Cl-C6H2 
-COOCHr 


m/e 585 (FAB) 


37(a) 


Z 


H 


DL-Val 


H i 


m/e 333 (APCI) 


37(b) 


Z 


H 


Aib 


H 


m/e 319 (APCI) 


37(c) 


Z 


H 


DL-Phe 


H 


m/e 381 (APCI) 


37(d) 


Z 


H 


DL-Phg 


H 


m/e 367 (APCI) 


37(e) 


Z 


H 


DL-Nva 


H 


m/e 333 (APCI) 


38(a) 


Boc 


H 


Abu 


H 


m/e 285 (APCI) 


38(b) 


Boc 


H 


DL-Val 


H 


m/e 299 (APCI) 


38(c) 


Boc 


H 


DL-Aib 


H 


m/e 285 (APCI) 


38(d) 


Boc 


H 


DL4>he 


H 


m/e 347 (APCI) 


38(e) 


Boc 


H 


DL-Phg 


H 


m/e 333 (APCI) 


38(0 


Boc 


H 


DL-Leu 


H 


ra/e 313 (APCI) 


38(g) 


Boc 


H 


p-Cl-DL-Phe 


H 


m/e 381 (APCI) 




Boc 


H 


M=0)-DL-Phe 


H 


m/e 361 (APCI) 


38(h) 


Boc 


H 


DL-Nva 


H 


m/e 299 (APCI) 


39(a) 


Z 


H 


L-Nle 


2,6-CF 3 -C 6 H 3 - 
COOCHz- 


m/e 6I7,639(M+Na) (FAB) 
HPLC #a ret.time:12.08min 


39(b) 


Z 


H 


L-Nle 


3,5-NOrC6H3- 
COOCHt- 


m/e 571(M+Na) (FAB) 
HPLC #a rettime:lL82min 


39(c) 


Z 


H 


L-Nle 


4-MeOOC-C6 
H4-COOCH2- 


m/e 539,561(M+Na) (FAB) 
HPLC #a ret. time: 12.44min 


39(d) 


z 


H 


L-Nle 


4-CI-C6H4-CO 
OCH r 


11/e 515 (FAB) 

1PLC #a i^.time:tL84min 
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39(e) 


Z 


H 


L-Nle 


3.5-C1-C6H3-C 
OOCHj- 


m/e 549(C1=35,C1=35),55I(C1=35 

,Cl=37) (FAB) 
HPLC #a ret.time:l3.04min 


39(f) 


z 


H 


L-Nle 


4-F-C6H4-CO 
OCH r 


m/e 499,521(M+Na) (FAB) 
HPLC #a ret.tirae:11.54min 


40(a) 


z 


H 


L-Nle 


Pyra-2-yt-COO 
CHr 


m/e 483 (APCI) 

HPLCMS #b ret.time:13.20min 


40(b) 


z 


H 


L-Nle 


PhOCH 2 COO 
CHr 


m/e 511 (APCI) 

HPLCMS #b ret.time:15.25min 


40(c) 


z 


H 


L-Nle 


2-Cl-Py-3-yl- 
COOCH2- 


m/e 516 (APCI) 

HPLCMS #b ret.time:14.20min 


40(d) 


z 


H 


L-Nle 


Mes-COO- 
CH2- 


m/e 523 (APCI) 

HPLCMS #b rrt,time:I7.00min 


40(e) 


z 


H 


L-Nle 


3-F-4-OH-C6 
H3-COOCH r 


tn/e 529 (APCI) 

HPLCMS #b rettime:14.40min 


41(a) 


z 


OH 


Gly 


1-Pipe 


m/Z 391 (APCI) 

HPLCMS #c ret.tirae:7.20min 


41(b) 


z 


OH 


L-Hyp 


1-Ptpe 


m/Z 447 (APCI) 

HPLCMS #c ret.time:8.25min 


41(c) 


z 


OH 


L-Leu 


1-Pipe 


m/Z 447 (APCI) 

HPLCMS #e iet.time:10.00min 


41(d) 


z 


OH 


D-Leu 

i 


1-Pipe 


m/Z 447 (APCI) 

HPLCMS #c ret.time:9.30min 


41(e) 


z 


OH 


L-Phe 


1-Pipe 


m/Z 481 (APCI) 

HPLCMS #e ret.time:9.40min 


41© 


z 


OH 


D-Phe 


1-Pipe 


m/Z 481 (APCI) 

HPLCMS #c rettime:9.45min 
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41(g) 


Z 


OH 


L-Pro 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c ret.time;8.55min 


41(h) 


Z 


OH 


D-Pro 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c rettime:8.55min 


42(01) 


z 


H 


Giy 


1-Pipe 


m/Z 375 (APCI) 

HPLCMS #c ret.tirae:10.55min 


42(02) 


z 


H 


L-Hyp 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c ret.time:9.00min 


42(03) 


z 


H 


L-Leu 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c ret.tirae:12.75min 


42(04) 


z 


H 


D-Leu 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #d ret.time:12.75min 


42(05) 


z 


H 


L-Phe 


1-Pipe 


m/Z 465 (APCI) 

HPLCMS #d ret.time:12.80min 


42(06) 


z 


H 


D-Phe 


1-Pipe 


m/Z 465 (APCI) 

HPLCMS #d rettime:12.85min 


42(07) 


z 


H 


L-Pro 


1-Pipe 


m/Z 415 (APCI) 

HPLCMS #d ret.time:11.45min 


42(08) 


z 


H 


D-Pro 


1-Pipe 


m/Z 415 (APCI) 

HPLCMS #d ret.time:11.40min 


42(09) 


Z-Giy 


H 


Gty 


1-Pipe 


m/Z 432 (APCI) 

HPLCMS #d ret.time:10.20min 


42(10) 


Z-Gly 


H 


L-Hyp 


1-Pipe 


m/Z 488 (APCI) 

HPLCMS #d ret.time:10.25min 


42(11) 


Z-CHy 


H 


L-Leu 


l-Pipe 


m/Z 488 (APCI) 

HPLCMS #c ret.time:9.75min 


42(12) 


Z-Giy 


H 


D-Leu 


l-Pipe 


m/Z 488 (APCI) 

HPLCMS #c ret.time:9.80min 
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42(13) 


Z-Gly 


H 


L-Phe 


1-Pipe 


m/Z 522 (APCI) 

HPLCMS #c ret.time:9.85min 


42(14) 


Z-Gly 


H 


D-Phe 


1-Pipe 


m/Z 522 (APCI) 

HPLCMS #c ret.time:9.85min 


42(15) 


Z-Gly 


H 


L-Pro 


1-Pipe 


m/Z 472 (APCI) 

HPLCMS #c rettime;9.35min 


42(16) 


Z-Gly 


H 


D-Pro 


1-Pipe 


m/Z 472 (APCI) 

HPLCMS #d ret.time:ll-O0min 


42(17) 


Z 


OH 


L-fle 


1-Pipe 


m/Z 447 

HPLCMS #d ret.time:11.70min 


42(18) 


Z 


OH 


L-Lys-N-e-Ac 


1-Pipe 


m/Z 504 

HPLCMS #d rettime:9.20min 


42(19) 


Z 


OH 


L-Lys-N-e-Z 


1-Pipe 


m/Z 596 

HPLCMS #d rettime:13.10min 


42(20) 


Z 


OH 


L-Thr(0-Bu-t) 


1-Pipe 


m/Z 491 

HPLCMS #c ret.time:9.85min 


42(21) 


Z 


OH 


L-Thi 


1-Pipe 


m/Z 487 

HPLCMS #d rettime:11.50min 


42(22) 


Z 


OH 


L-Trp-N-Boc 


1-Pipe 


m/Z 620 

HPLCMS #f ret.time:20.50min 


42(23) 


Z 


H 


L-De 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #d rettime:12.75min 


42(24) 


Z 


H 


L-Lys-N-E-Ac 


1-Pipe 


m/Z 488 (APCI) 

HPLCMS #d ret.time:13.85min 


42(25) 


Z 


H 


L-Lys-N-E-Z 


1-Pipe 


m^ 580 (APCI) 

HPLCMS #d ret.time:13.80min 


42(26) 


Z 


H 


L-Thr(0-Bu-t) 


1-Pipe 


m/Z 475 (APCI) 

HPLCMS #c rettime:10.40min 
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42(27) 


Z 


H 


L-Thi 


1-Pipe 


m/Z 471 (APCI) 

HPLCMS #c ret.time:12.50min 


42(28) 


z 


H 


L-Trp-N-Boc 


I-Pipe 


m/Z 604 (APCI) 

HPLCMS #d ret.time:15.50min 


42(29) 


z 


H 


L-Cha 


1-Pipe 


m/Z 471 (APCI) 


42(30) 


z 


H 


L-Giu(-O-Bu-t) 


l-Pipe 


m/Z 517 (APCI) 


42(31) 


z 


H 


L-Met 


1-Pipe 


m/Z 449 (APCI) 


42(32) 


z 


H 


L-Phg 


1-Pipe 


m/Z 451 (APCI) 



I 

i 
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mi i 




Ex. 






43(a) 




m/e 565CAPCI) 

HPLC #a ret. time: 8. 32min 


43(b) 


S^NH 


HPLC #a ret. time: 9. 16min 


43(c) 




m/e 579(APCI) 

HPLC #a rettime:il.97min 


43(d) 




m/e 582CAPCI) 

HPLC #a ret. time: 12. 72min 


43(e) 




n/e 578CAPCI) 

HPLC #a rettinte:9.55min 


43(f) 




in/e 633CAPCI) 

HPLC #a ret. time: 13. 74min 


43(g) 




m/e 604CAPCI) 

HPLC #a rettime:11.82min 


43(h) 




n/e 606(APCl) 

5PLC #a ret.time:13.24min 
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43(i) 


H iD 


m/e 646CAPCI) 

HPLC #a ret. time: 10. 16rain 


43(j) 




ffl/e 618CAPCI) 

HPLC Jfa ret. tine: 13. 79min 


4300 




m/e 634CAPCI) 

HPLC #a ret time: 12. 76min 



r 
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m * <o m m 



G : 

n : OXttl, 

R 4 *»*Xtt:7 ) 

3 . X %mm^m £ *VC V >T fc <fc ^ a — T 5 / K8s£<£> C /U7fc=^£fc 
KK »»TfcS»#(D|£BB2|B*©#KiRia*»J 9 

4. XM-NH-CHR 2 - Kf, R 2 tt**JK^ T^/^S, ftJkT/U 




(I) 



o 
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flHRTA>*/i/£, /^D^ygf, fi»7^3*^S, 7kg££, tfr* 
7W/-f;v7^S, 7^;s, ^y^ : L<itv f -<gST;u^/PT^yS, 

77 = ^/SOT^hn/7^^yi^bIR^^5lW±^fM-Clft 

5. R 3 W^7^y/PT7"f^SHl^Mft5I^, T/U7*t K 
a ; v"T/£ ; S;-C ( = 0) CF 3f -C (-O) CF 2 CF 5 , -P (= 
O) (OH) 2 , -C ( = 0) CH 2 OCH 2 CF 3 , -CH a Cl % -S0 2 
F, ^t<fi-BY 1 Y 2 Y^rjtYMiH-XttHftoT, 

75^ e nry - ; -<>if ym t m& lx^x t> j: < g»s^# l 
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8. Tia-«a;(i' ) -c^sjis^y yffimfcxtezvMm^ffi^wtm&ti 




(I' ) 



R l a : T^/£c9{£S£.; 

j 

n : 0 Xli 1 , 

R 3a : (1) 7*ft Kg; (2) (3) *-C (=0) CF 3 , 

-C (=0) CF 2 CE 3> -P (=0) (OH) 2 , -C (=0) CH 2 
OCH 2 CF 3 , -CH 2 CU -S0 2 F, 5g=L< I*- B Y 1 Y 2 (jS'K 

^"To ) T-^£;ft,5g; (4)^T^3**>*^#-^7 t ^*; (5) 
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/u#~/um ; (7) «*SSr*fLTV^TfeJ:i/^Ty— /u^-*i/*4/*^>H/ 
S; (8) g^S^LTV>Tfc < t^T7/U^/U^yb^-/^^^ 7 t^ / p 
^/U^yug; (9) g^SSr^TLT^TfcJtV^S^fiafP^xnSS-e 
S&£titz*/U7$=L/i>m ; (i o) ^tf^HtfciR^LT^Tfc <fc<fl& 

M^PTy-A'S^mfcSixfc^sK^a; (12) 1, 3->^* 

V?=A-*;Xtt (l 3) -<v*^Hi:j|^LTV^t>J:<«JUIt»L 
T^T J: if 5 75^ 6 n^-r n r » -^STBtftSJifc*^^ 

R 4a :**«C^ *KSXte;7^/ug 0 

(1) R la - (G) n-^yv?/V^^;^f-;i/itfc9 N j&*oR 4ft 
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* j, OH OH 




-Va I-H, — Jsie t -H, — L y s — H, -Atg-H, Xtt 



- P h e -H-C^SilSS-CfeSft:^*, 

(2) R la - (G) n-a^VS^^i^^-zug^fci^ *»oR 4 » 

* 5 7fci&£C9 £ g\ -X a -R 3a ^S, 
CHO OH 

OH OH 

(3) R 1 " — (G) n-a^io^**-?*^ i»oR 4 a ^5*3lil^© i 
3\ -X'-R a *fi % S-Arg-H, Xtt-Ar g (COOCH 2 Ph) 
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WBtT^/^m. Anyyff, 



10. X a #S, Arg, Nle, Tyr, Phe, Leu, Pro, Hyp, G 
ly» Val, Aib, Phg v Nva, Abu, p-Cl-Phe, II 
Thr, Thi, Trp, Lys, Cha, G 1 xxRVMe td»&ft5 
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l i. R U OT; /Sottas*** iSKT/i^/'f/ug, -o^yuS, 
1 2. n = 0^fc5t§#*8fai|£o:/^ 

13. R 3 "^, (1) T^ftKl; (2) i/7/S; (4) WRTA^** 
^^if^S; (5) 7iy*>>^fA'*^=A't*4'^f/l'* 
(6) yi^W/^^^S; (7) ffi&T/t-^* 

vTfciv?!/*^*^-/''* ; (8) (&&T/1- *6f5SS.tJf 
n y b ft 3WR * tvS Bfc&SrlT LT^T <fe J: VT y 

Art-A**i/ O) «*TA'*A'iaKJ l JWMS 
frb ft 5 8a» § frZ H&S&W LT V >T t J: V ^-ag^&S^x n mm 
-cB^^nfc*^=^S; (l o) ^-evatSt-g-UTv^Tt J;<, 

/ugTg& S*Lfc«RTA'*A'J6. T ? A'SfA'S-CWft £ tvTV x Tfc<fc<3& 
fil LTV vr t J: V^*3WafB^n«a» Rff*/? a TA^STeiftSft, 
TV ^ t> i VVT 7fc*A>T % J ft feSR £ gftSSr* LT 
v^t.J:t^i^5l^Ti37y-^S; (i l) LTV 
tti^tSiSi- xciT l>-/uSTB*l$Hfc*^=>'i'S ; (l 2) 
1, 3-S?**y5=A'S;Xtt, (l 3) ^nyvM*T-g&£*VCV>T 
J: v vg&St 6I^?p7!J — /w£Tfi& £ *tfc# ^/loj-* v- ^ 
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14. R (1) TArfM K*T?*>*»*0«B8jE*©7'ny>'K*» 

is. r"», ( 9 ) g&m&GLx^xh^i$mma^umm-?m& 

16. R"*, (10) -<^^i:^LT^TtJ:<SmS^LTVsT 
t J: V 5 7SW 6 H-x n r V SUMtottB 8 fg«©^n y 

17. R 3 *^ (i i) -*^tf^*t«*Lr^TtJ:<B»JE«:#LTV>T 

; 1. i v s 75S e n r y $ iifc s 

18. R 3 -i5, (1 3) ^B^>'Ifti«SliTb^U^4»8**.?' 

cry -^a-eiijftstMt:*^*^**^^ ****#=A*-?fc 5BM t 

19- R 4 "^, *»SHI*(0«H8B*O7'nyvilW*xi4-t<)!>* 
2 0 . it* ro «SBi 8 KB****:/* y ^ifteutoBi^^j^ 

& i kx?*) ens s *ta mtfrbttz Btmmi®. 

2 1 . S^*xy-»KPflS»J-efe5f|*©Jg ffi 2 OEttOEKfeftft. 
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